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ARTICLE I. 


On the Caufe of Fairy Rings. By Joun Govan, E/y. 


To Mr. NICHOLSON, 
SIR, Middlefhaw, December 7, 1805. 


You publifhed in the firft page of your ninth volume in IntroduGtosy 
o€tavo, a letter to me from the Rev. Jonathan Wilfon, vicar Raa 
of Biddulph, in which the appearance of a patch of ground 
recently blafted and torn up by lightning was defcribed. 
The obfervations of this ingenious and accurate gentleman 
promifed to throw light on the natural hiftory of fairy-rings, 
provided they were continued, and in this expeétation, I took 
the liberty in a note fubjoined to the copy of his letter printed 
by you, to requeft his future remarks on the fubjeét, drawn 
from repeated infpection of the place affeéted by the light- 
ning. The following is an extraét of a letter from Mr. Wilfon, 
containing his obfervations relative to the fubfequent ap- 
pearances of the patch, with fome thoughts which are cer- 
tainly an improvement in one theory of fairy-rings, that has 

_ received the patronage of fome writers. This letter is dated 
November |, 1805, and after fome prefatory matter, pro- 


ceeds thus, 
Vor, XH1.—January, 1806. . B “In 


9g FAIRY RINGS. 


ow 


Mr. Wilfon's ‘In confequence of your efteemed favour of the 14th of 
remarks begin. Auguft, 1804, I went on the 2nd of September following, 
to view the place which the lightning had ftruck, being ac- 
The place not companied by the farmer of the grounds, The affe@ed {pot 
eafy to be found. was not then very ealy to be diftinguifhed, as the injured 
thiftles were generally overtopped at the time, but we had 
no doubt of its true fituation, upon finding the place where 
Slight. veftigss we formerly dug in purfuit of the imaginary ftone. Some 
of the lightning. dead grafs appeared, but it was confmed to the fpace within 
which the roots had been plowed up by the eleétric ‘fluid. 
The verdure was undoubtedly brighter about the hole, and 
the farmer was willing to attribute the flourifhing flate of 
this circle of herbitage to the lightning ; but for my part, 
I afcribed it to what had dropped from his cows, rather than 
any thing that had fallen trom the clouds, 
Thefe veftiges  “* J fers not been able to perceive the leaft difference be- 
not permanent tween the part ftruck, and the reft of the field, during the 
courfe of the prefent year; my obfervations muft therefore 
be acknowledged not to favour the hypothefis, which fuppofes 
fairy-rings to be formed at firft by lightning. 
Theexplanation: ‘* I never faw a fairy-ring, and therefore may feem badly 
at m= qualified to write on the fubjeét ; but from what I have read, 
it appears to me, that the circle of decayed grafs is caufed 
by the innumerable grubs, which are faid te lay concealed 
under the ring among the roots of the herbitage; I alfo 
fuppofe, that the fungufes commonly feen on fairy-rings, 
give a preference to thefe circles on account of the abundance 
of dead vegetable matter to be found in them; amongft 
which various f{pecies of fungt are known to grow, To this 


I may add, that the interior circle of dark green grafs is. 


owing to the dung, and ploughing of thofe animals in the 
preceding year ; aes the reafon which compels thefe grubs 
or their offspring to pufh forward from the centre, feems to be 
this; every creature we know of has an averfion to working 
in its own excrement, or that of its own {pecies.” 
Refletionson = The obfervations of Mr. Wilfon, flated above, feem to 
thefe obferva- . ‘ : 
ties. demonftrale, that, a patch of herbage is not invariably con- 
verted into a fairy-ring by a: powerful flroke of lightning ; 
confequently if ele@ric difcharges from the atmofphere be the 
primary caufes of thefe circles, they require the affiftance of 
fome peculiarity in the foil to give permanency to the appear- 
ance. 


FAIRY RINGS, 3 


. ? a ‘ . ° £ 
ance. Moreover the circular figure of thefe phenomena Difficulies ¢ 


embarraffes the ele@trical hypothefis with a fecond difficulty 5 theory. 

for the traéts of difcoloured grafs, actually produced by light- 

ning, are but feldom bent into rings, as they more frequently 

allume a zigzag, or elfé’a ramified form, and are, I believe, 

of but fhort duration ;, which fhews, tbe roots of! the herbage 
are not deftroyed, unlefs where. the earth is torn up. The Fungi not the 
theory which attributes thefe circles of withered grafs to a aiey 
the running of a fungus, has little or no foundation ; becaufe 
thefe imperfeét-plants, generally (peaking, attach themfelves 

to dead vegetables, confequently their prefence in fairy-rings 

is nothing more than an appearance which is fubfequent to 

the deftruétion of the herbage upon them. As; for the lively said — 
verdure of the grafs on the interior edges of thefe circles, ering 

I believe it may be explained upon general principles, with- 

out the agency of lightning or fungi. For if the herbage of 

a patch of ground be deftroyed root and branch by a caufe 

which does not remove the remains of it, the place will be 

covered, in procefs of time, witha frefh crop of plants, pof- 

fefling {uperior luxuriancy and verdure. The caufes of this’Dead plants, &c. 
vigorous vegetation appear to be the following; the dead 
roots and ftems rot and manure the foil which produced 

them: this fource of fertility receives an additional fupply 

from a fucceffion of fungi, which grow and decay on the 

furface of the ground, as well as from the excrement. and 

exuvia of the grubs, which take up their abode among the 

withered roots; laftly, the foil is rendered more porous by The air in- 
the deeay of the vegetable remains, and thereby becomes ich es 

ee ae vy th RD y acting 

more permeable to the air, which increafes its fertility not a on the roots. 
little. The laft pofition feems to be confirmed by the cir- 

cumftance of plants thriving better in unglazed, thaw in 
glazed flower pots. Tbe following faéts may be adduced Proofs of the 
in corroboration of what has been hereadvanced.- A {mall piece preceding 

of ground was covered, in June, with. common falt, which had’ 

been rubbed upon the corps of a drowned man; the herbage 
of this place died in a fhort time; but was fucceeded the 

next fummer by a new crop, the verdure of which diftinguithed 

it for fome years from the {urrounding grafs, As common - 
‘falt is efteemed a manure, perhaps. the following inflance 

will be called preferable to: the former, Many woods in 

this country, efpeciatly thofe- ‘about’ Windermere, are cut 

4 2 2 ‘down 
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i eos oFiAdewn abdut once in fourteen years, and converted . into 
4 @hateoal, for the ufe of the iton works. This is done by 
*  thigwing the branches into large heaps; which are them 
covered with green turf, and fet on fire. Thefe piles of 
wood continue burning for feveral days, im confequence of 
whieh, the, roots in the ground beneath them are completely 
ap con ion S@barred ; and the pit-ftead, as the place, is called, has no. 
ste: s2yerdure left upon it. The lofs however is repaired in the 
*<" eourfe of a few years by nature herfelf, where art does not 
interfere, andthe {pot is clothed with a freth coat of herbage, 
confifting of herbs remarkable for their fize and. flourifhing 
appearance. This inftance of vigorous vegetation on ground. 
be isos vitoes that has been completely burned, in all probability, is occa- 
‘'fioned by the texture of the foil; which is adapted to retain 
moifture, and admit the air; unlefs we fuppofe the incorrup- 

tible fubftance of charcoal to afford a fpecies of manure. 
. The preceding hints may perhaps incite fome of your readers 
to ftudy the natural hiftory of fairy-rings with greater diligence, 
efpecially to fearch after the true caufe which blafts thefe cir- 
celes; for when this is difeovered, we (hall be able to re-clothe 

them with fuperior iain on rational principles. 


I remain, &c. 


JOHN GOUGH. 


ae: Sy ae 


3); ; : 
omifos yd « Ob ijervations on the fingular Fi, “igure of the Planet Saturn. By 
es Wiviram HeErscueE., LL. D, FR. S.* 


ik etnuton at cL HERE i is not perhaps another object in the heavens that 
the ftrikingphe+ prefents: us with fuch a variety of extraordinary phenomena 
ae ae asthe planet Saturn: a magnificent globe, encompaffed by a 
ftupendous double ring: attended by feven fatellites; orna- 
mented with equatorial belts: compreffed at the poles: turn- 
ing upon its axis: mutually eclipfing its ring and fatellites, and 
eclipfed by them: the moft diftant/of the rings ‘alfo turning 
upon itsaxis, and the fame taking place with the fartheft of 
the fatellites: all the parts of the fyftem of Saturn occafionally 


* Philofophical Tranfaétions,! $05. 
reflecting 
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refleéting light to each other: the rings and moons illuminating 
the nights of the Saturnian: the globe and fatellites enlight- 
ening the dark parts of the rings: and the planet and rings 
throwing back the fun’s beams.upon the moons, when they 
are deprived of them at the time of their conjunétions. ‘ 
It muft be confeffed that a detail of circumftanceslikethefe, 
appears to leave hardly any room for. addition,, and. yet theloidw vd mure2 
following obfervations will prove that there is a fingularjby — ee 
left, which diftinguifhes the figure of Saturn from that of, all ne Tc OF Teale 
the other planets. 
It has already been mentioned. on a ras occafion, that fo Its body oblate, 
fat back as the year 1776 I perceived that the body of Saturn 
was not exaétly round; and when I found in the year 1781 ; 
that-it was flattened.at the poles at leaft as much as Jupiter, I 
was infenfibly diverted from a more critical attention to the 
reft of the figure.. Prepoffeifed with its being {pheroidical, I 
_aeafured the ‘equatorial and polar diameters in the. year 1789, 
_and fuppofed there could be no other particularity to remark 
in the figure of the planet. When I perceived a.certain irre- Reafons why the 
gularity in other parts of the body, it was generally aferibed gee ao 
to the interference of the ring, which prevents a complete view Sd tient nice de 
of its whole contour; and in this error I might ftill have re- 
mained, had not a late examination of the powers of my ten- 
. feet telefcope convinced me that I ought to rely with the 
greateft confidence upon the truth of its reprefentations of the 
moft minute objeés I infpeéed. 
_ The following obfervations, in which the fingular figure of 
Saturn is fully inveftigated, contain many remarks on the reft 
_ of the appearances that may be feen when this beautiful planet 
is examined with attention; and though tney are not imme- 
_ diately neceflary to my prefent fubjeét, I thought it right to 
retain them, as they fhow the degree of diftin@tnefs and pre- 
cifion of the aétion of the telefcope, and the clearnefs of the 
atmofphere at the time of obfervation. 


April 12, 1805. “With a new 7-feet mirror of extraordinary Very perfeet ob= 
. diftinétnefs, I examined the planet Saturn. The ring refleéts pale i in 
more light than the body, and with a power of 570. the colour bar tec ah 
of the body becomes yellowifh, while that of the ring remains feen to be flat- 
more white, Thi tgives us an oe to diftinguifh the tened im four 
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ring from the body, in that part where it croffes the difk, by 
‘means of the difference in the colour of the refle@ted light. I 
faw the quintuple belt, and the flattening of the body at tlie 
polar regions 5 ; I could alfo perceive the vacant fpace between 
the two rings. 
Obfervations on The flattening of the polar regions is not in that gradual 
= ia manner as with Jupiter, it feems not to begin till at a high 
figure is afcer- ‘latitude, and there to be more fudden than it is towards the 
tained. poles of Jupiter. I have often made the fame obfervation 
before, but do not remember to have recorded it any where, 

April 18; ten-feet reflector, power 300. The air is very 
favourable, and I fee the planet extremely well defined. The 
thadow of the ring is very black in its extent over the difk 
fouth of the ring, where I fee it all the way with great dif- 
tinétnefs. 

The ufual belts are on the body of Saturn; they cover a 
much larger zone than the belts on Jupiter generally take up, 
as may be feen in the figure I have given in Plate I.; and alfo 
in a former reprefentation of the fame belts in 1794.* 

The figure of the body of Saturn, as I fee it at prefent, is 
certainly different from the fpheroidical figure mi ge: The 
curvature is greateft in ahigh latitude. 

I took a nieefare of the fituation of the four points of the 
greateft curvature, with my angular micrometer, and power 
527, When the crofs of the micrometer paffed through all 
the four points, the angle which gives the double latitude of 
two of the points, one being north the other fouth of the ring, 
or equator, was 93° 16’. The latitude therefore of the four 
points is 46° 38’; itis there the greateft curvature takes place. 
As neither of the crofs wires can be in the parallel, it makes 
the meafure fo difficult to take, that very great accuracy can~ 
not be expected, 

The moft northern belt comes up to the place where the 
ring of Saturn pafles behind the body, but the belt is bent ina 
contrary direGtion being concave to the north, on account of 
its croffing the body on the fide turned towards us, and the 
north pole being.in view. | 

There is a very dark, but narrow fhadow of the body upon 
the following part of the ‘ring, which as it were cuts off the 
ring from the body, , 


* See Phil. Tranf. for 1794, Table VI. page 22. 
The 
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The thadow of the ring onthe body, which I fee fouth of opfervations on 
the ring, grows a little broader on both fides near the margin whith Engu- 
of the difk. dar figure is af- 

The divifion between the two rings is dark, like the vacant certained, 
{pace, between the anfz, but not black like the fhadow I have 
deferibed. | 

There are four faicliges on the preceding fide neag the ring; 

4he largeft and another are north-preceding ; the other two 
are nearly preceding. 

April 19. I viewed the planet Saturn with a new 7-feet 
tele(cope, both mirrors of which are very perfect. I faw all 
the phenomena as defcribed lalt night, except the fatellites, 
which had changed their fituation ; four of them being on the 
following, fide, Fhis telefcope however is not equal to the 
i0-feet one. 

The remarkable figure of Saturn admits of no doubt: when 
our particular, attention is once drawn to an objeét, we fee 
things at firft fight that would otherwife have efeaped our 
notice, 

10-feet, refle€tor, power 400. The pitsh is beautifilly 
clear, and the vlanet near the meridian. The figure of Saturn 
is fomewhat like a f{quare or rather parellelogram, with the 
four corners rounded off deeply, but not fo much as to bring 
it toa fpheroid, -I {ee it in perfection. 

‘The four fatellites that were lat night on the preceding, 
are now on the following fide, and are very. bright. 

I took a meafure of the pofition of the four points. of the 
greateft curvature, and found it 91° 29’, This gives their 
latitude 45° 44’,5. I believe this meafure to be pretty ac- 
cutate. I fet firft the fixed thread to one of the lines, by keep- 
ing the north-preceding and fouth-following two points in the 
thread ; then adjufied the other thread in the fame manner to 
the fouth-preceding and north-following points. 

May 5,.1805. I directed. my.20-feet telefcope to Saturn, 
and, with a power of about 300, faw the planet perfe@ily well 
defined, the evening being remarkably clear. The thadow of 
the ring on the body is quite black. All the other phenomena 
are very difting.: 

The figure of the planet as aeiticls not fpheroidical, like. 


that of Mars and Jupiter. The curvature is lefs on the equator 
and 


“ 
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Obfervations onand on the poles than at the latitude of about 45 degrees. 


Saturn, by 
~ which its fingu- 


The equatorial diameter is however Spr R greater than 


Jar figure is af- the polar. 


certained, 


In order to have the teftimony of all my in(lruments; on the 
fubjeét of the ftruéture of the planet Saturn, I had prepared | 
the 40-feet reflector for obferving it in the meridian. I ufeda 
magnifying power of 360, and faw its form exaétly as I had 
feen it in the 10 and 20-feet inftruments. The planet is flat- 
tened at the poles, but the fpheroid that would arife from this 


’ flattening is modified by fome other caufe, which I fuppofe to 


be the attraGtion of the ring. It refembles a parallelogram, 


_one fide whereof is the equatorial, the other the polar dia- 


meter, with the four corners rounded-off fo as to leave both 
the equatorial and polar regions flatter than they would be in 
the regular fpheroidical figure, 

The planet Jupiter being by this time got up to a confi- 
derable altitude, I viewed it alternately with Saturn in the 10- 
feet reflector, with a power of 500. The outlines of the figure 
of Saturn are as defcribed in the obfervation of the 40-feet 
telefcope ; but thofe of Jupiter are fuch as to give a: greater 
curvature both to the polar and equatorial regions than takes 
place at the poles or equator of Saturn which are compara. 


-tively much flatter. 


May 12. I viewed Saturn and Jupiter alternately with 
my large 10-feet telefcope of 24 inches aperture; and faw 
plainly that the former planet differs much in aie from the 
latter. 


The temperature of the air is fo changeable ‘that no = 


-mirror can aét well. 


May 13. 10-feet reflelor, power 300. The fhadew of the 
ring upon the body, and of the body upon the ring, are very 
black, and not of the dufky colour of the heavens about the 
planet, or of the fpace betwen the ring and planet, and be- 


.tween the two rings. The north-following -part. of the ring , 


clofe to the planet, is as it were cut off by the fhadow of the 
body; and the thadow of the ring lies fouth of it, but clofe to 
the projection of the ring. 

The planet is of the. form defcribed in the obfervation of 
the 40-feet telefcope; I fee it fo diftin@ly that there can 


‘be no doubt of it, By the appearance, I fhould think the 


points 
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points of the greateft curvature not to be fo far north as 45 set re on 
, aturn, by 
degrees. which its fingu- 
The evening being very calm and clear, I took a meafure lar figure is af- 
of their fituation, which gives the latitude of the greateft cur- Spieainray 
vature 45° 21’. A fecond meafure gives 45° 41’ 
Jupiter being now at a confiderable altitude, I have viewed 
it alternately with Saturn. The figure of the two planets is 
‘decidedly different. The flattening at the poles and on the 
equator of Saturn is much greater than it is on Jupiter, but the 
‘curvature at the latitude of from 40 to 48° on Jupiter is lefs 
than on Saturn. 
» Trepeated thefe alternate obfervations many times, and the 
-oftener I compared the two planets together, the more ftriking 
was their different ftru€ture. 
May 26. 10-feet refle@or. With a parallel thread micro- 
meter and a magnifying power of 400, I took two meafures 
of the diameter of the’ points of greateft curvature. A mean 
-of them gave 64,3 divifions = 11”,98. After this, [took alfo 
two meafures of the equatorial diameter, and a mean of them 
gave 60,5 divifions = 11,27; but the equatorial meafures 
are probably too fmall. . 
To judge by a view of the planet, I fhould fuppofe the 
latitude of the greateft curvature to be lefs than 45 degrees. 
The eye will alfo diftinguifh the difference m the three dia- 
meters of Saturn: That which paffes through the points of the 
greateft curvature is the largeft; the equatorial the next, and 
the polar diameter is the fmalleft. 
May 27. The evening being very favourable, I took again 
two meafures of the diameter between the points of greateft 
- curvature, a mean of which was 63,8 divifions = 11”,88. 
‘Two meafures of the equatorial diameter gave 61,3 divifions 
ae Pe 
» Jane}. It occurred to me that a more accurate meafure 
‘might be had of the latitude in which the greateft curvature 
takes place, by fetting the fixed thread of the micrometer to 
othe direétion of the ring of Saturn, which may be done with 
great accuracy. The two following meafures were taken in 
this manner, and are more fatisfactory than I had taken before. 
The firft gave the latitude of the fouth-preceding point of 
greateft curvature 43° 26’; and the fecond 43° 13’, A mean 
of the two will be 432 20’, 
: June 
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June 2. I viewed Jupiter and Saturn alternately with a 
magnifying power of only S00, that the convexity of the 
eye-glafs might occafion no deception, and found the form 
of the two planets to differ in the manner that has been de- 
{cribed. 

With 200 I faw the difference very plainly; and even with 
160 it was fufficiently vifible to admit of no doubt. Thefelow 
powers flow the figure of the planets perfectly well, for as 
the field of view is enlarged, and the motion of the obje@s in 
palling is leffened, we are more at liberty to fix our attention 

upon them. 

I compared the telefcopic appearance of Satitn witha rein 
drawn by the meafures I have taken, combined with the pro- 
portion between the equatorial and polar diameters determined 
in the year 1789; * and found that, in order to be a-perfect 
refemblance, my figure required fome fmall reduction of the 
longeft diameter, fo as to bring it nearly to agree with the 
meafures taken the 27th of May. When I had made the ne- 
ceflary alteration, my artificial Saturn was again compared 
with the telefcopic reprefentation of the planet, and I was then 
fatisfied that it had all the correétnefs of which a ‘judgment of 
the eye is capable.’ An exaé copy of it is given in Plate IX, 
The dimentions of it in proportional parts are, 


The diameter of the greateft curvature = 36 
The equatorial diameter - > = 35 
The polar diameter - - - - “ BQ typ) 
Latitude of the longeft diameter ~ 43° 20.* 


The foregoing obfervations of the figure of the body of 
Saturn will lead to fome intricate refearches, by which the 
quantity of matter in the ring, and its folidity, may be in fome 
meafure afcertained. They alfo afford a new inftance of the 


effect of gravitation on-the figure of planets; for in the cafe 


of Saturn, we fhall have to confider the oppofite influence of 
two centripetal and two centrifugal forces: the rotation of both 
the ring and planet having been afcertained in fome of my 
tormer Papers. 


* See Phil. Tranf. for 1790, page. 17. 


Fa&s 
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dil. 


Jadts, and Objervations on the medical, Iefpiration of guzcous 
Oxide of Azote. Ina Letter from Dr. BEDDOES. 


To Mr. NICHOLSON. 

ic eg! 

Drvrars paper on refpiration * will probably draw the Dr. Pfaff's ex- 
attention of the {cientific towards the gafeous oxide of azote, bication, 
which has been too much negleéted in a medical point of 

view, I was only forry to fee that‘he propotes to ule it in Propofes gafeous 
melancholia. | No combination of ideas can be more obvious ace naa 
than the application of anagent which has fo frequently proved madneis.. 
exhilarating, and never yet been obferved to be followed by 
exhauflion where it did exhilarate, to a complaint, in which 
depreffion of fpirits is a ftriking ‘circeumftance. But I am ap- 
prehenfive that the firft thoughts of inexperience here (as fo 

often happens) will prove illufory, and+that this project will 

not be fullowed by the expeted advantage in many cafes of 
melancholia. For if it be true that there is.no real diflin@ion 
between mania and melancholia, as far as. the fenforium is 
concerned, and thatthe vivacity of ideas in melancholia an- 

{wers to the violence of mufcular aétions in mania, as I have 
endeavoured to fhew in my: Ejuys on Health; is there not 
ground to apprehend that the aétions of the brain, already 

too ftrong, will be increaled by this gas, or the difeafed con- 
templations rendered more intenfe? -- 

If there be any ftate of melancholia in which it may:be of Cautions againg 
fervice, this will probably happen when the nervous fyftem is apa 
falling into debility, in confequence of having been kept too ory ; 
much on the ftretch. . 

But Ido not here warn againft gafeous oxide from mere from expesi- 
theory. The manager of a lunatic afylum near Hriftol, re- ©" 
{pe@ably known to the public, concurred with me fome years 
ago in the opinion which I expreffed to him concerning its 
probable advantage in melancholia; and a patient that had 
been under his care inhaled it fairly without benefit. The ad- Cafes. 
minifiration was tried in two other cafes as fruitlefsly : Indeed 


® Philof. Journal, XII, 249. 
at T dif- 
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I difcontinued it in one, from fome indications of an aggravae 
tion of the fymptoms. I was by this time alive to fuf 
picicn, having thought much on the fubject, and reafoned 
myfelf into the idea that it would often do injury upon the 
above-mentioned principle. It has long been my opinion, 
and there are ftriking obfervations on record to prove that 
hidrogen, hidro-carbonate, azotic, or carbonic acid gafes, 
would be more likely to anfwer in a@tive infanity under what- 
ever form, Thefe obfervations I fhall take occafion to quote 
hereafter. 

The very firft time, I witneffed the effets of gafeous oxide 
on a perfon in health, I concluded that it would be a remedy 
in certain cafes of palfy. A patient who bad emerged from 
apoplexy with the lols of the power of one fide of his body, 
was accordingly put under a courfe of the gas... The refult 
completely antwered expe@tation, The cafe was moit care- 


fully watched ;.and on withholding the gas, the fymptoms 


repeatedly grew worfe, and vice verfi. After the patient’s 
recovery, he was kept under infpeCtion for a confiderable 
time, and did not relapfe. This has been. confirmed by 
other refults; and in palfy, where the brain is primarily af- 
feéted, 1 expeé that Dr. Pfaff will find either a cure or great" 


-relief to follow the ufe of this gas in a refpectable proportion 


Tn another kind 
of palfy. 


of cafex 
I have very fairly tried it in, palfy apparently from cold, 
beginning at the extremities and creeping from mufcle to 


-mufcle, without good or bad effe&t. There is a cafe of this 


Of oxigen, 


in dropfies 5 


kind, related by Dr. Kentifh, with the patient’s name, and 
corroborated by teftimony fuperior to all exception in Conjin : 
derations on fuitious Airs (Joinfon) i in which a perfeét cure 
was obtained from oxigen gas; and I have fince learned 
by experiments carefully repeated before various philofophical 
obfervers, that in efential refpects, oxigen gas and gafeous oxide 
aétin a very different, nay oppofite manner upon the lrving fibre. 
Thefe experiments I hope to publifh before Beir ly 
From pall, analogy led me to other cafes of debility. 
fully tried gafeous oxide in dropfy of the cheft (anafarca. ee 
the lungs), but without good or bad effect. I was much dif- 


appointed, conceiving that in dropfy (at leaft in one {pecies) 


we have a paralytic ftate of the lymphatics. But I have been 


fince affured by a phyfician, that for fome dropfies he has 


found. 
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found a remedy in this gas. There are dropfies which-doubt- 
lefs depend on excefs of exhalant aétion. Thefe are eafily 
diftinguifhed ; and hey require bleeding as much as pleurify. 

In debility, arifing from refidence in hot climates and from in other ftates 
intenfe application to bufinefs, I have known gafeous oxide °! ¢P!'ty- 
completely fuccefsful after an infinity of remedies, Bath and 
other waters, had been tried in vain. 

' The particulars of thefe cafes are alfo deftined for publica- 

tion: But I refolved to wait for fome years after the ufe of 

the gas; for I have found that a fingle circum{tance vitiates 

a large proportion of our medical records. Patients after an 

apparent recovery fall again into the fame complaint; and 

there are other confiderations, which I fhall for the prefent 

pals over, ‘ | 

If Mr. Pfaff ufes gafeous oxide in palfy, he will probably Gafeous oxide 

fooner or later fee 2 phenomenon as extraordinary as any in pe Lp aaplicay 
att ary power over 

galvanifm, and which after it has been defcribed by a philo- paified parts, “ 

fopher of high reputation, will become equally celebrated, Vhs inha'es 

This is the inflantaneons reftoration of voluntary power over a 

limb deprived both of motion and feeling by palfy fucceeding 

to apoplexy, while.the patient is refpiring gafeous oxide. 

This was witneffed in common with myfelf, by feveral re- 

fpeétable perfons ; and among others by fome of your philo- 

fophical acquaintance, if I do not miftake. ~It was in the cafe 

of Mr. G..a member of the laft parliament, who completely 

recovered : But as other means were afterwards adopted, I 

do not impute the refult to the gas, which however, when 

ufed alone, was vifibly of great fervice: for I have no idea of 

claiming for a remedy under ferutiny any cure, if other 

powers have been called in at the fame time. 

¢« Itranfmit thefe obfervations to you, Sir, in preference to Firft withed for 

the Editor of any Medical Journal, becaufe I think them likely eee of this 

to meet the eye of Dr. Pfaff fooner in your Journal. I fhould 

be extremely forry that he fhould fet out wrong in his trials, 

becaufe the fault will be imputed to the power itfelf, and not 

to its mifapplication ; and the difabled will ftill be left to lan- 

guifh and be cut off, notwithftanding we have a remedy at 

hand. ; 

I have another reafon. I moft fincerely with any thing I A fecond. 
could fay would haften the period, which mut arrive, when 
medical fcience fhall not be merely what the Germans call a 

at Brod. 
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Brod-wigenjvhuft, or purfued only fora livelihood. — If philo- 
fophical men without a profeflion would take it up, it is I 
think certain, that it-muft foon become both more efficient and 
more liberal. Any ftudy is capable of interefting the feelings ; 
and moit furely that of the laws of the organic world is as 
muel) fo as any other. Opportunities of anatomical, chemical, 
and elinical information are at hand. A petfon fo prepared 
will, heaven knows, with ardour and induftry foon acquire all 
that is ufeful in medical practice. Let him then, animated 
with no other motive than the pure defire of benefiting his 
fellow men, apply him(elf to the improvement of medicine. 
It is impoflible that he fhould not fuceeed as fully as our 
Tennants, our Hatchetts, and Chenevix’s have done tn che- 
mifiry ; for it is not its inherent difficulty, put collateral cir- 


» cumftances, that'retard the progrefs of this art. Many apo- 


. Anecdote, 


thecaries, for example, and old women in general, who are 
the great controulers of the-defliny of phyficians, would by 
no means allow the ufe of gafeous oxide in palfy, though the 
patient in the courfe both of nature and of ordinary medication 
be fure to die, and perhaps in a very miferable manner, But 
the philofophical cultivator of medicine, without troubling: 
himfelf about the good opinion of the one or the other, would 
proceed on his career under the guidance of the eolleétive 
light of fcience and of humanity. . 
N.N. advanced in years, of a thickfet ftature, and with 
ai fhort neck, thewed figns of palfy many years ago. The 
writer of thefe linés warned his friends of the danger. Con- 
curring in this apprehenfion, Dr. Ingenhoufz propofed fo him 
to inhale oxigen gas, a praétice familiar to that accurate phi- 
lofopher, and by whieh he hoped the conftitution might be re- 
ctuited. The execution of the idea was deferred. Mean~ 


- while the gafeous oxide was difeovered to be refpirable, and 


its power in palfy was to a degree afcertained. ‘The writer 
now prefled the ufe of this gas with the utmoft earneftnefs.. 
The patient faw it taken by others: He himfelf confented 
to inhale it, when, behold ! the diftrefs of a lady prefent, as 
excited by fome apprehended imaginary bad conlequences, 
put off the inhalation, The prediéted paralytic feizure ar- 
rived :. but there was ample-time ftill for the-ufe of the oxide. 
I propofed that another patient,, fituated as fimilarly as pof-- 
fible, thould be fought; and. that-if, he confented upon’ the 

credit, 
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-credit of the faecefsful’exhibition, and upon my refponfibility, 

to ufe the gas, the refult fhould determine as to its employ- 
ment in the cafe firft in queftion.. At the fame time, I ftated 
from the average courfe.of paralytic attacks in general not 
imibediately fatal, that a little apparent amendment would 
_ take place, and the ftroke return with additional violence. 
My propofal was acknowledged to be highly reafonable ; but 
that plan of routine treatment was followed which is fo much 
more advantageous fo. the idle and unfcientific of our pro~ 
feflion than it is to the fick, and the patient died of a-retarn 
wf his complaint. Such is probably the condition of thoufands 
of the difeafed at this moment! Rather than ufe a recently 
propofed plan not in the Pharmacopa@ia, or feek a new one 
in analogy, we perfevere in painful or difgufting means, from 
which, on the faith of long experience, no good of any fort 
can be expected for the fufferer. May the rifing generation 
of natural philofophers exercife their talents and their bene- 
_volence in putting an end to fo crying an evi!! 


lam, Dear Sir, 
Refpedtfully your’s, 
THOMAS BEDDOES. 
Clifton, Dec. 18, 1805. « 


P.S. Acafein your Journal, where a gentleman accuftomed On cffedts of 
to breathe gafeous oxide for amufement, experienced very dif- arp nohy 
agreeable feelings on one particular occafion, feems to me clearly 
referable to hyfteria. Now the trials at the Pneumatic Infti- 
tution, as related in Mr. Davy’s Refearches, had clearly fhewn 
that in the predifpofed, gafeous oxide is a {pecific for exciting 

an hyfteric paroxyfm. Potting’ in the individual whole cafe 
is related by himfelf in the Journal, no obvious predifpofition, 
either temporary or permanent, exifted >, Nothing to this pur- 
port is ftated. But that the’ affeétion was fimply hyfterical Their real na- 
cannot I think be doubted by any one converfant both with 
iyfteria and the adminiftration of gafeous oxide. It feems to 
be ftrongly marked by that idea of immediate danger, which 
is fo common in hyfteria. Dr. Garnet very unneceffarily, 
and, I believe, very miftakenly, called up the whole Bruno- 
nian theory on the emergency. It led him, however, togive 
cordials; and they were proper, A tea-fpoonful of fal volatile, 
from 
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from time to time, would probably have anfwered without 
Caution regard- the Brunonian theory. But it is certainly the bufinefs of the 
; he phy fician to avoid ygafeous oxide in the hyfterical, as it is wine 
Quere, in thofe who labour under acute inflammation. _ If your cor- 
refpondent who related his own feelings could fpecify any caufe 
which might have rendered him nervous; or ftate the fact 
whether he was fo or not, it would give fatisfaétion to the 
prefent writer, and perhaps alfo to future inquirers. 
Remark ondan-. Lointerdict a remedy becaufe its ufe requires difcrimination, 
_gerous diforders. would, in many diforders, be leaving the fick to certain de- 
ftruGion. Limagine that the ouicry againft fuch means as ga- 
feous oxide, will arife from thofe who daily ufe the moft hazard- 
ous remedies, and. who are enabled to do it without reproach, 
becaufe they are put into a phial, and the patient and his friends 
never trouble themfelves about the nature of the articles-which 
they are reeciving into the ftomach. 


IV. 


Abjirad of Objervations on a ditrnal Variation of the Barometer 
between the Tropics. By J. Horspurcuy Efg. Ina Letter 
to Henry Cavennisn, Eq F.R.S.* Read March 14, 
1805. 


STR, Bombay, April, 20, 1804. 


Tropical varia- W uen I was in London at the Snichi'Gien of the year 1801, 
tion of the ba J had the pleafure of being introduced to you by my friend 
rometere 
Mr. Dalrymple, at which time he prefented you with fome 
flicets of meteorological obfervations, with barometer: and 
thermometer, made by me in India, and during a paflage 
from India to England. 

Being of opinion that few regifters of the ial aster are 
kept at fea, elpecially in low latitudes, I have been induced to 
continue my obfervations fince I left England, judging that, — 
even if they were found to be of no utility, they might at leaft 
be entertaining to you or other gentlemen, who have been 
making obfervations of a fimilar nature. 

During my laft. voyage 1 have employed two marine. ba- 
rometers, one made by Troughton, the other by Ramfden, 


* Philofophical Tranfattions, 1805. . 
and 
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gnd a thermometer by Frazer. Thefe were placed expofed ‘Trneeeal sani 
to a free current of air in a cabin, where the bafons of the ,ometer. 
barometers were 13 feet above the level of the fea. 

The hours at which the heights of the barometers, and ther- 
mometers were taken, vz. noon, 4 hours, 10 hours, 12 hours, 
14 hours, and 19 hours, were chofen, becaufe at thefe times 
the mercury in the barometer had been perceived to be regu- 
larly ftationary between the tropics, by former obfervations 
made in Indiain 1800 and 1801. It was found that in fettled 
weather in the Indian feas, from 8 A M to noon, the mercury 
in the barometer was generally ftationary, and at the point of 
greateft elevation; after noon it began to fall, and continued 
falling till 4 afternoon, at which time it arrived at the loweft 
point of depreffion. From 4 or 5 P M the mercury rofe again, 
and continued rifing till about 9 or 10 P M, at which time it 
had again acquired its greateft point of elevation, and con- 
tinued) ftationary nearly till midnight; after which it began to 
fall, till at 4 A Mit was again as low as it had been at 4 after- 
noon preceding ; but from this time it rofe till 7 or 8 o’clock, 
when it reached the higheft point of elevation, and continued 
ftationary till noon. 

Thus was the’mercury obferved to be fubject to a-regular 
elevation and depreffion twice in every 24 hours in fettled 
weather ; and the loweft {tation was obferved to be at.about 4 
o’clock in the morning and evening. I remarked that the 
mercury never remained long fixed at this low flation, but 
hada regular tendency torife from thence till towards:8 in the 
morning and about 9 in the evening, and from thofe times 
continued ftationary till noon and isk 

In unfettled blowing weather, efpecially at Bombay during 
the rains, thefe regular ebbings and flowings of the mercury 
could not be perceived; but a tendency to them was at fome 
times obfervable. when the weather was more fettled. 

In the theets, which I formerly prefented to you, were 
evinced thefe elevations and depreffions twice every 24 hours 
within the tropics, in fteady weather, as had been obferved 
by Meff. Caffan and Peyroufe, by Dr, Balfour of Calcutta, 
and others. But fince my laft arrival in India, I have obferved 
that the atmofphere appears to produce a different effeét on the 
i gaa at fea from what it does on fore. 

Vor, XIL.—January, 1806, c As 
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As1am ignorant whether this phenomenon has been noticed 
by any perlon before, I will here give you an abftraét of my 
journal, fhewing how the barometer has been influenced 
during the whole time fince I left England, which will enable 
you to form an idea whether I am right in concluding that the 
barometer is really differently affeéted at fea from what it is 
on fhore, at thofe places in India where the obfervations have 
been made, 

The firft theet begins with the obferyations made on board 
fhip, in my voyage from London towards Bombay, in the 
months of April and May, 1802. 

From the time of leaving the Land’s End, April 19th, the 
motion of the mercury in barometers was fluétuating and irre- 
gular until we were in latitude 26° N, longitude 20° W, on 
April 29th; the mercury in barometers then became uniform in 
performing two elevations and two depreflions every 24 hours, 
(which for brevity in mentioning hereafter I will call equatro- 
pical motions,) From latitude 26° N to latitude 10° N, .the 
difference of the high and low ftations of the mercury in, the 
barometers was not {o great, as it was from latitude 10° N 
acrofs the equator, and from thence to latitude 25° S. Within 
ihefe laftementioned limits, the difference of high and low 
ftations of the mercury in the barometers was very confi- 
derable, generally from five to nine hundred parts of an inch, 
both in the daily and nightly motions. 

When we reached the latitude of 28° S, longitude 27° W, 
June 7th, the mercury in barometers no Jonger adhered to 
the equatropical motions; but then, as in high north latitudes, 
its rifing and falling became irregular and fluctuating: during our 
run from latitude 28° S, longitude 272 W, (moftly between 
the parallels of 35° and 36° S,) until we were in latitude 27° S, 
and longitude 51° E, on the 11th of July. The mercury then 
began to perform the equatropical motions, and continued 
them uniformly, during our run from the laft-mentioned po- 
fition, up the Madagafcar Archipelago, acrofs the Equator, 
until our arrival at Bombay July 31ft. 1802, 

Auguft 6th, 1802, When the barometers were placed on 
fhore in Bombay, the mercury, for the firft fix days,. appeared 
to have a {mall tendency towards performing the equatropical 
motions, but not equally perceptible as when at fea, the dif- 
ference between the high and low flations of the mercury in 

the 
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the barometers being great to the day we entered the harbour Tropical varia- 
of Bombay. From the 12th of Auguft to the 22d the mercury anni Nhe Bae: 
could not in general be obferved to have any inclination to 

perform the equatropical motions, although at times a very 

fmall tendency towards performing them might be per- 

ceived. 

_ On the 23d of Auguft the barometers were taken from the 
fhore to the fhip. Immediately on leaving Bombay harbour, 
Auguft 26th, 1802, the mercury in the barometers performed — 
the equatropical motions, and continued them with great ‘uni- 
formity, during our paflage down the Malabar coaft, acrofs 
the bay of Bengal, in the Strait of Malacca, and ‘through the 
China Sea, until our arrival in Canton river on the 4th of 
Ogtober. When in the river, the mercury became nearly fta- 
tionary during the 24 hours, except a {mall inclination at times 
towards the equatropical motions, but they were not near fo 
perceptible as at fea; this change taking place the day we got 
into the river, 
~ During our ftay in China, the barometer on fhore, at Canton, 
had very little tendency towards the equatropical motions, 
throughout the months of OGtober and November that we 
remained there. At times, while in China, a {mall inclination 
towards performing the equatropical motions appeared: buf, = 
as in Bombay, the difference of rife and fall was of fo {mall a 
quantity, as to be frequently imperceptible. 

December 2d, 1802. On our departure from Canton river, 
the equatropical motions were inftantly performed by the 
mercury, and with great regularity continued during the whole 
of the paflage to Bombay, until our arrival in that harbour on 
the 11th of January, 1803. 

On January 18th, the barometers were placed on fhore, and 
did not appear in the fmalleft degree fubjeét to the equatro- 
pical motions; although, with great regularity, they had been 
performed while at fea, even to the day we entered the harbour. 
One of the barometers was left on board for a few days, and, 
like that on fhore, feemed to have no tendency towards the 
equatropical motions. During the months of February and 
March, in Bombay, the mercury was nearly ftationary 
throughout the 24 hours. But about the latter part of March 
the mercury feemed to incline towards the equatropical mo- 
pro tions 
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Tropical varia- tions in-a very {mall degree ; and, during the month of Aprit, 
tion of the boro and to the 20th of May, this fmall tendency of the mercury 


meter. 


to perform the motions appeared at times, but was hardly 
difcernible, the rife and fall being of fo {mall a quantity. 
From the 18th of January to the 20th ef May, the mercury 
in the barometers was in general ftationary, except a very: 
fmall tendency towards the equatropical motions at times. 
At other times fome change in the atmofphere difturbed the 
mercury from its ftationary pofition; but this was feldom the 
cafe, as it was then the fair weather feafon, or north-eaft 


‘monfoon. 


We failed from Bombay on the 23d of May, 1803. The 
inflant we got out of the harbour, the mercury in the baro- 
meters conformed to the equatropical motions with great re- 
gularity, and the difference between the high and low ftations 
was very confiderable during the whole of the paflage to 
China, excepting a few days in the eaftern parts of Malacca 
Strait, where the land lay contiguous on each fide of us; the 
difference between the high and low ftations of the mercury 
was not then fo great as in the open fea. On clearing the 
Strait, and entering the China Sea, the equatropical motions 
were performed in greater quantity, and continued regular 
during our paflage up the China Sea, until July 2, 1803. We 
then entered Canton river, and the equatropical motions of 
the mercury in barometers entirely ceafed. 

From July sth to September 7th, the barometers were 
placed on fhore in Canton, during which time the mercury 
appeared to have no tendency towards performing the equa- 
tropical motions; but it inclined to a ftationary pofition, ex- 
cept when influenced by changes of weather. After the ba- 
rometers were taken from Canton to the fhip, we were four 
days in getting clear ef the river, in which time the mercury 
inclined to be ftationary, excepting that a {mall inclination 
towards the equatropical motions feemed to evince itfelf at 
times. But no fooner had we cleared Canton river, Sep- 
tember 13, 1803, than the mercury in the barometers began 
to conform to the equatropical motions, of two elevations and. 
two depreflions every 24 hours, at equal intervals of time,. 
{although we were near the land unti! the 15th September. ) 
And the mercury, with great regularity, continued to per- 

form 
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ferm the equatropical motions, from September 13, 1803, Tropical varia- 
the day we cleared the river of Canton, until Oétober 13, con of the bare 
when we entered Sincapore Strait, excepting a {mall degree 

of irregularity, which affe@ed the mercury on the 22d Sep- 
tember, when it blew a gale on the coaft of IRompa. 

Oétober 13, 1803. On entering the Strait of Sincapore, 
which is about 34 leagues wide, the mercury in the barome- 
ters was then a little obf{tru@ted, and did not perform the 
equatropical motions, in the fame quantity of rife and fall, as 
when we were in the China Sea. But on the following day, 
Oétober 14, when we had paffed the narrow part of the Strait, 
the mercury conformed to thofe motions with regularity until 
O@ober 21, when we arrived in the harbour of Prince of 
Wales’s Ifland; then a great retardation took place in the 
equatrepical motions; for, during the time the fhip remained 
in the harbour, from O@tober 20 to November 5, 1803, the 
mercury in barometers feemed only in a {mall degree fubje& 
to them, the difference between the high and low ftations of 
the mercury, being in general not more than half the quantity, 
that takes place in the open fea, or at a confiderable diftance 
from land. . Where the fhip lay at this time in the harbour, 
the land, on one fide, was a full quarter of a mile diftant, and 
on the other fide about 14 mile. 

On November 5, being clear of the harbour of Prince of 
Wales’s Ifland, the equatropical motions were inftantly pere 
formed by the mercury, in the ufual quantity experienced at 
fea, which continued with uniformity until December 3. On 
this and the following day, the mercury fell confiderably 
during our paflage over the tails of the fands at the entrance 
of Hoogly river, in latitude 21° 06’ N ; and on December 5, 
the day of the moon’s laft quarter, a gale of wind commenced 
from NN E, with much lightning and rain in the night. 
During the latter part of this day, the mercury began to rife, 
and there foon followed a change of fettled weather. When 
we were in the lower part of the river, the mercury appeared 
to conform in a fmall degree to the equatropical motions ; but 
when well up the river, at Diamond Harbour, the mercury 
inclined to be nearly ftationary during the 24 hours, as has 
formerly been obferved to af ai in Canton river, Bombay 
ne &c, 

On 
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On January 13, 1804, after we had cleared the river 


tion of the baro- Hoogly, the mercury in the barometers began to perform 


meter. 


its motions with uniformity, which continued during the 
paflage to Bombay, until our arrival there on February 12. 
The barometers being then placed on fhore, the mercury 
inclined to a ftationary pofition, without evincing any pro- 
penfity towards the equatropical motions from the 12th to 
the 18th February, 1804, as has been noticed in the fore- 
going defcription, to happen frequently, on aise a har- 
bour from fea. 

On February 18, 1804, the pnatéondbuwietd journal vials, 
at which time it comprifes the obfervations of 22 months, 
having commenced April 6, 1802, in Margate Road. 

I have taken the liberty of fending you this abitra& from 
the journal, to exhibit the apparent difference of the mercury 
in the barometer at fea, from what has been obferved on 
fhore, at thofe places mentioned in the preceding defeription. 
As IT have not feen any account indicating the phenomenon, 
I thought it might be interefting to you, or other gentlemen 
of the Royal Society to forward this imperfect abftraé, the 
journal itfelf being too cumberfome to fend home at prefent. 
But as Iam in expeétation of returning to England by the 
fhips from China next feafon, I hope I fhall be enabled to 
hy you with the meteorological fheets alluded to. 


I am, &e. 
J. HORSBURGH. 


P. 5S. Since I wrote the foregoing abftra&, I have received 
a letter from my friend Mr. Dalrymple,, intimating that 2 
copy of the meteorological journal itfelf would be acceptable, 
which has induced me to tranfmit to him the original. theets, 
with a,requeft to deliver them to you... I regret that I could 
not find leifure time to make out, a fair copy, to have fent 
to you, in place of the original fheets in their rough ftate, 


Bombay, June 1, 1804, 
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Second Communication on Artificial Tan. By CwHarwes 
Harcuetr, Eyy. Abridged from the Philofophical Tranj- 
actions for 1805. (i 
§ I. 
Tur artificial tan *, procured as defcribed in the firft com- Name of the ar- 
munication (/ee our Vol. XII. p. 327), had been named tan- nov ele te 
nin by Mr. Hatchett; but the objc@ion having being made to tered, 
this, that tannin was deftroyed by the nitric acid, while the 
artificial tanning fubftance was aétually formed by it, induced 
Mr. Hatchett to expunge the werd. tanniw wherever it had 
_.been_ applied to the latter. It alfo induced the author to 
Make the following experiments on the comparative effects 
produced by nitric acid on thofe fubftances which contain 
amoft tannin, and alfo fome others in which a-tanning fub- 
flance has been produced, under circumftances in fome re- 
{pedis different from thofe defcribed. 


¢ IL. 


Although it is not abfolutely afferted that the tanning fub- 
flance is indeftruétible by nitric acid, yet the following expe- 
riments prove, that to produce this effe& muft at leaft be the 
work of much time and difficulty. 
1. Twenty grains of the artificial tan were diffolved in half Experiments to - 
an ounce of ftrong nitric acid, of the degree of 1.40; the fo- arabe ge 
lution diftilled till the whole of the acid came over, which nearly indeftruc | 
acid was returned back on the refiduam, and the diftillation tible by nitric 
repeated three times in this manner. Care was taken not to” 
overheat the refiduum; and then, when examined, did not 
appear to have fuffered any alteration in its properties, 


* In feveral parts of the abridgement of Mr. Hatchett’s papers, 
the artificial tanning fubftance has been called the mew tan and arti- 

( ficial tan, and tanning matter zaz, for the fake of brevity. It was 
thought neceffary to mention this, as the name tan is ufually ap- 
propriated to oak bark in a certain ftate; which, with fingular im- 
propriety, is that in which it contains leat tanning matter, after 
having been ufed in the tanners’ pits.-ABR. 
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2, Ten grains of the new tan, mixed with ten grains of 
shih fugar, diffolved in half an ounce of nitric acid, was 
diftilled to drynefs. The refiduum was not changed by the 
gelatinous or other re-agents. 

3. This experiment was the fame as the former, only that 
gum arabic was employed in place of fugar. The refult was 
the fame. | 

4, The precipitate from a folution of ifinglafs, with which 
the artificial tan had been mixed, was well wafhed with dif- 
tilled water and then dried. In this ftate it was digefted in 
ftrong nitric acid, by which a dark-brown folution was 
formed ; which was evaporated to drynefs, and the fubftance, 
diffalved in boiling diftilled water, was examined by nitrate 
of iron, acetite of lead, muriate of tin, and folution of ifin- 
glafs, with all of which it threw down copious precipitates, 


- fimilar in all refpeéts to the artificial tan, which had not been 


fubjeéted to the procefs defcribed. 

5. Some of the precipitate of ifinglafs by the new tan was 
diffolved in muriatic acid, and evaporated to drynefs: of this 
boiling diftilled water diffolved only a part; and the folution, 
of a dark beer colour, did not precipitate gelatine, though it 
aGed on muriate of tin and fulphate of iron; for with the for- 
mer it gave an afh-coloured precipitate, and with the latter a 
flight depofit of a reddifh-brown. 

6. As boiling water diffolved only a part of the ifinglafs 
precipitate in the former. experiment, the remainder was 
treated with nitric acid; after which, on being evaporated 
to drynefs, it was found to be completely foluble in water, 
and precipilated gelatine as copioufly as at firft. 

7. Twenty grains of the new tan was diffolved in half an 
ounce of muriatic acid: The refiduum, after evaporation to 
drynefs, appeared in every refpect unchanged. 

The.author here makes the obfervation, mentioned at the 
conclufion of the former paper, relative to the folutions of the 
new tan not becoming mouldy like thofe of galls, fumach, and 
catechu, and feeming to be completely imputrefcible, 

And having thus afcertained the unchangeable nature of 
this fubftance, he made the following comparative experi- 
ments on galls, fumach, Pegu cutch, kafcatti, common cutch, 
and oak bark, 


8, Twenty 
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8. Twenty grains of powdered galls were diffolved in half Experiments on 
an ounce of ftrong nitric acid: The refiduum from this folu- “a ans 
tion evaporated to drynefs, and then diffolved in boiling water, Pegu cutch, pe 
did not produce the {malleft effe@ on diffolved scald: oale bark 

The experiments on to No. 13. did not produce any tannin, 

9. The refiduum of a {trong infufion of galls, treated as 
No. 8. 

10. Ifinglafs precipitated by infufion ae galls, diffolved in 
ftrong nitric acid, and examined as No. 4. 

11, Twenty grains of fumach diffolved in half an ounce of 
ftrong nitric acid, and treated as No. 8.- 

12, Twenty grains of Pegu cutch (which contains much 
mucilage) fubjeéted to a fimilar procefs, by which much oxali¢ 
acid was obtained. 

13. Twenty grains of catechu, called kafcatti, treated fimi- 
larly, had, together with the four foregoing experiments, 
all the fame refults as No,-8, not any of them fhewing any 
tannin, 

14, Twenty grains of common catechu, diffolved in firong 
nitric acid, evaporated to drynefs, diffolved in water, and 
examined by ifinglafls, depofited a tenacious film infoluble 
in boiling water, evidently compofed of gelatine and tannin. 

15. Twenty grains of oak bark treated in the fame way, 
depofited alfo an infoluble film on the fides and bottom of the 
veffel, 

16. Infufions of galls, fumach, and oak wood, of equal 
ftrength, were mixed with nitric acid, in the proportion of 
half an ounce meafure of each to one drachm of the acid, and, 

did not then render ifinglafs folution turbid. 

But infufions prepared from oak bark and the artificial tan, 
and managed in the fame way, continued to precipitate the 
gelatine, until four drachms of the nitric acid had been added 
to each half ounce of the infufion, 

Thefe refults thew that artificial tan is the moft indeftruc- 
tible, but that the other tanning fubftances have confiderable 
varieties in this refpect. The tannin of oak bark refifts nitric | 
acid longer than that of galls, fumach, kafcutti, or Pegu 
cutch, _ This laft is replete with mucilage, and yields much 
oxalic acid, as before defcribed: it feems alfo to be the moft 
deftruétible of all the kinds of catechu: From thefe faéts the 


author was induced to add the fygar and gum to the artificial 
tan, 
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lan, to promote its deftruétibility; and expreffes his belief 
that mucilage or gum renders the fubftances that contain it 
; more deftru@tible in the nitric acid, and in fome cafés alfo: 
prevents or impedes the formation of the tanning fubftance ; 
which difference he thinks to be caufed by the mucilage 
being in a {late of chemical combination in thofe bodies. ~ 


§ IIL. 


Experiments on A and B. When fulphuric or muriatic acid was added to 

Fhe artificial (29+ 4 folytion of the new tan, it became turbid and depofited a 
brown precipitate, which was foluble in boiling water, and 
was then capable of precipitating gelatine; in which particu- 
lars it relembles the tannin of galls and other vegetable fub- 
fiances. 

C. Carbonate of potafh, added to a folution of the new 
tan, deepened the colour; the liquor became turbid, and de- 
pofited a brown magma. 

D. Five grains of dried artificial tan were diffolved in half 
an ounce of ftrong ammonia: the whole was then evaporated 
to drynefs; and being diflolved in water was found not to 
precipitate gelaten, unlefs a fmall portion of muriatic acid was 
previoufly added. 

. E. Another portion diffolved in ammonia was diflilled: At 
firft ammonia came over, and afterwards a yellow liquor, that 
had the odour of burned horn. The refiduum was infoluble 
in water, to which it only gave a flight yellow tinge. 
On diftiliation it F. The objeét of this experiment is to fhew the ftrange pro- 
oe, perty of the new tan, of giving produéts analogous to animal 
and yields am- matter (of which it yielded the odour in combuftion on former 
monia. trials), though prepared itfelf from vegetable fubftances, 
Some prepared from dry vegetable charcoal was diftilled : 
Firft. a little water came over, then a little nitric acid, then 
a very {mall portion-ef a yellowifh liquor: The fire being 
then raifed, the veffels fuddenly became filled with a white 
cloud, and fo great a torrent of gas was almoft explofively 
produced as to overfet the jar: This gas, by its {mell, ap- 
peared to be ammonia, and was formed into the cloud by the 
nitric acid vapour in the veflels. The next jar of gas, which 
came flowly over, was carbonic acid, except a very {mall 
part which feemed nitrogen gas. A bulky coal remained, 
that on incineration gave 14 grains afhes, which confifted 
}rincipally of lime. 


G. Fifty 
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4G. Fifty grains of this fubftance were diffolved in four 
ounces of water and precipitated by ifinglafs folution; eighty- 
one grains. of which became thus combined with forty-fix of 
the new tan. The remaining portion was not precipitated, 
and was therefore feparated on a filter and evaporated to dry 
nefs. It was a light brittle fubftance of a pale cinnamon 
colour, which, though compofed of inodorous fubftances, had 
‘however a ftrong {mell itfelf of oak bark ; which is remarked 
as a fingular circumftance ; and this {mell became ftronger 
when the fubftance was put into water, in which it inftantly 
diffolved. 

The folution was very bitter; aéted but flightly on diffolved 
ifinglafs ; produced a brown precipitate with fulphate of iron, 
and with muriate of tin a black one; had no effe& with ni- 
trate of lime; but with acetite of lime gave a copious preci- 
pitate, of a pale brown colour. This fubftance appeared to 
be the tanning matter in the ftate of extraG. 

SUEY . 

Several unfuccefsful attempts were made to form the tan- Attempts to 
ning matter by oxi-muriatic acid. It therefore appeared, that Letra 
though a variety of it could be produced by the a@tion of ful- muriatic acid 
phoric acid on refinous fubftances, yet nitric acid was the moft unfuccefsful. 

_ effective agent. 

The author fufpeéting that the new tan might be formed Artificial tan, it 
from bodies not abfolutely converted into coal, and not being '§ iden pa 
: able to get any touch-wood, which he firft thought of trying from fubfances  ~ 
for this purpofe, made the following experiment with indigo, 2°t charred. 
which he knew to contain much carbon. 

One hundred grains of indigo, with one ounce of nitric Experiments on 
acid diluted with a double quantity of water, was (when the Hoe aaa 
effervelcence had fubfided), placed in a fand-bath for feveral 
. days till evaporated to drynels, 

“The refiduum, of an orange colour, was in great part dif- 
folved by three ounces of diftilled water poured on it, and 
gave a folution of a deep yellow, and intenfely bitter ; which, 
with the fulphate of iron, depofited a flight pale-yellow pre- 

Cipitate, and with nitrate of lime, a fmall white precipitate, 

having the charaéter of oxalate of lime: With muriate of tin 

a copious white precipitate, that changed to a yellowifh- | 
aa j brown ; 


a 
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brown; and with acetite of lead a beautiful deep lemons 
coloured precipitate, which may probably prove ufeful as a 
pigment. 

Ammonia rendered the colour much deeper, and with it 
depofited a large quantity of fine yellow {piculated cryftals, 
which did not precipitate lime from its folutions, Their 
flavour was very bitter. 

Jt produces tan- Laltly, when this folution was added to diffolved ‘iGnglats, 
ning matter. jt became turbid, and depofited a tough elaftic infoluble film, 
and poffeffed the charaéters of gelaten combined with tanning 
matter, 
Almoft all vege- By this experiment the poffibility of producing tanning mat- 
table bodies yield ter from bodies not. converted into coal was fully afcertained ; 
Bren (abiedhed and the author has fince difcovered that though indigo yields 
to repeated diftil- this matter more readily than moft other vegetable bodies, yet 
eng almoft. all produce it when fubjeG@ed to repeated diftillations 
with nitric acid. — 
Refin yields it A. The common refin did not produce the tanning fubfiance 
by this treat- with nitric acid, but by the aid of fulphuric acid, as before 
on related ; yet upon this nitric acid being repeatedly abftra@ed 
from it, its folution in water formed a tough yellow infoluble 
precipitate with diffolved gelaten, fimilar to that by folution of 
indigo, and with other re-agents produced the following ef- 
fects. 

With fulphate of iron, after 12 hours, it produced a flight 
yellow precipitate. With nitrate of lime no effeét. With 
muriate of tin, after 12 hours, a pale brown precipitate. And 
with acetite of lead a very abundant precipitate of a yellowith 
white colour, er 

On repeating this experiment, the author remarked that 
during each diftillation nitrous gas was produced, while the 
acid which came over was fees yp which made the caufe 
of the change in the properties of the refin evident. The fol. 
lowing are the refulls of experiments tried with other refinous 

} fubftances. ) 
As do likewife B. Stick lac, treated as defcribed, copioufly precipitated 


ftick lac, gelaten. 

—andbalfamof ©: Balfam of Peru during the procefs afforded fome bens 

Peru, zoic acid, and gelaten was precipitated by the aqueons folu, 
tion, 


Benzoin 
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Benzoin, after the fublimation of fome benzoic acid, yielded and benzoin, 
a refiduum, which yielded with water a pale yellow folution, 
of a very bitter flavour. 

This folution with fulphate of iron produced a flight. pale 
yellow precipitate. With nitrate of lime, no effe€t. With 
muriate of tin in folution, a fmall quantity of brownifh white 
precipitate. With acetite of lead, a copious pale yellow pre- 
cipitate. And with folution of ifinglafs, a denfe pale yellow 
infoluble precipitate. 

__E. Balfam of Tolu afforded benzoic acid, and the folution 
of the refiduum precipitated that of gelaten. 

F. One hundred grains of dragon’s blood in powder mixed heap dragon's 
_ with one ounce of nitric acid, evotaed much gas; an ounce 
of water was then added; and the digeftion in a fand bath 
being continued, after it produced chaficcation on the dry yel- 
low mafs that remained, a brilliant feather-like fublimate arofe, 
which weighed rather more than fix grains and had the afpe@t, 
odour, and properties of benzoic acid. 

The refiduum, of a brown colour, formed with water a 
gold coloured folution,- which was not affected. by nitrate of 
lime: But with fulphate of iron, and with muriate of tin it 
formed brownifh yellow precipitates ; and with acetite of Jead 
one of a lemon colour, 

_ Gold was precipitated by it in the metallic ftate, and the 
containing glafs coloured purple; and with diffolved ifinglafs 
it produced a deep yellow infoluble depofit. 

As dragon’s blood fimply expofed to heat did not brndiags 
any benzoic acid, the author is inclined to believe, that in the 
firft experiment this acid was obtained as a product, and not as 
an eduét. 

G. Gum ammonia gave -a brownifh yellow, bitter aftrin- —and gum am- 
gent folution 3 which with fulphate of iron became of a darker monia, 
colour, but produced no precipitate. 

With nitrate of lime, a flight precipitate. With muriate of 
tin and acetile of lead, copious yellow precipitates ; and with 

_gelaten a bright yellow infoluble depofit. 
‘ H. Affa iptide yielded a folution which precipitated gelaten —and affa fe- 
in a fimilat manner to that defcribed. eee 

I. Solutions of elemi, tacamahac, olibarum, fandarach, Solutions of 


copaiba, mattich, myrrh, gambauge, and cacutchonce, al- abe Men 
c» did not 
though affeé gelaten, 
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though they precipitated the metallic folutions, did not affea 
gelaten; but poflibly might have done fo, if the procefs had 
been more frequently repeated. . 


~nor that of K. Sarcocol alfo produced fimilar refults. 

ee L. Gum Arabic afforded oxalic acid but no tan. 

pa em One Tragacanth yielded much of faclatic acid, of oxalic, 
—nor of traga- and of malic acid, but not the leaft tan. 

canth, 


—nor of manna. N. Manna gave oxalic acid, part of which fublimed in 

the neck of the veffel. 
Its refiduum formed a brown folution, which produced pre- 

cipitates of the following colours: With fulphate of iron, a 
pale yellow ; with muriate of tin, a pale brown; with acetite 
of lead, a brownifh white. From nitrate of lime, oxalate of 
lime was copioufly precipitated by it; but with ifinglafs fo- 
lation no effect was produced. 1 

Liquorice folue ©. Nitric folution of liquorice yielded precipitates with ful- 

tion precipitates phate of iron and muriate of tin, after twelve hours, flight 

jean brown. With acetite of lead, a brownifl: red. With nitrate 
of lead, a brown. And with gelaten, one of a yellowifh 
brown, infoluble, and fimilar to other precipitates from it by 
tan. 

Guiacum folu- P. On guiacum nitric.acid aéted with great vehemence and 

tion gave a flight (peedily diffolved it: The refiduum was almoft totally foluble 

ee in water; and this folution produced effeéts on the metallic falts 

was folublein fimilar to thofe recited; but with gelaten formed a flight pre- 

en” cipitate, which was fpeedily diffolved by boiling water. The 
remainder of the folution evaporated gave a large quantity of 
eryftalized oxalic acid; fo that in this refpe€t guiacum was 
fimilar to the gums, and unlike the refins. 


§ V. 
Experiments on As many vegetable fubftances when roafted yield a liquor by 
wine ae decoétion, refembling folution of artificial tan, the author 
ftances, which tried thofe fimilarly prepared, of dried peas, horfe beans, bar- 
or . ley, and wheat flour, none of which gave any precipitate 
with gelaten. 
Coffee gives a The decoétion of coffee alfo gave no precipitate till after 
precipitate with feyeral hours, and then one foluble in boiling water; but this 
Chere ei might be occafioned, the author thinks, from want of fome 
particular nicely which may be required in roafting fuch bodies 
5 fo 
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fo as to make them yield tan; which opinion was corroborated 
by experiments made by decoétion of chicoree (probably en- 
dive) root, prepared in the fame manner, which produced a 
precipitate with gelaten after fome time, though not at firft, 
which was apparently diffolved in boiling water, but depofited ’ 
again inits original ftate, on cooling. The author therefore 
is inclined, to believe that the dance fubftance is really de- 
veloped in many vegetable matters by heat alone; but that a 
certain degree of heat,’ not eafy to determine is abfolutely ‘ne- 
ceffary for this effect. 
A fmall quantity of nitric acid added to any of the decoc- Nitric acid added 
tions juft mentioned, and evaporated to drynefs, produced a‘? thefe decoc- 


tions gives tan- 
refiduum, having all the proper’ of the tan produced ‘from ning properties 


coal, "4 to their refidue. 


§ VI. 


The produétion of a variety of the tanning fubftance before 
mentioned, by the aétion of fulphuric acid on the refins, am- 
ber, &c. fuggefted the following experiments on camphor ; 
the refults of which tend to increafe the knowledge of its Bit 
perties. 


Experiments on Camphor with Sulphuric Acid. 


_ The only faéts hitherto related relative to the effects of ful- 
phuric acid on camphor, are that a brown or reddifli brown 
folution is formed, from which water precipitates the camphor - 
unchanged; but this only happens at a certain period of the 
operation ; for if it be longer continued, the following effects 
will be produced, 

A. One. ounce of concentrated fulphuric. acid was added Experiments 
to one hundred grains of camphor, which diffolved gradually, se a 
after firft becoming yellow; in about an hour, the liquor having 
progreflively changed to reddifh brown,. brown, and at laft 
blackifh brown, much fulphureous acid gas was produced, 
and continued to encreafe during four pours: when the whole 
appeared a thick black liquid, having no other odour but that 
of fulphureous acid ; after two days the produétion of the gas 
was much-diminifhed; the containing alembic was then put in 
afand bath, moderately hot, by which more fulphureous gas 
was obtained ; but this foon abated; at the end of two days 
more, fix ounces of water was gradually added, by which the 

liquor 
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liquor changed to a reddifh-brown, a coagulum of the fame 
colour fubfided, the odour of fulphureous acid gas was imme 
Anodour _—_ diately annulled, and was fucceeded by one whichmach te- 
ph fembled a mixture of oils of lavender and peppermint. 
vender and pep- ‘The whole was then diftilled gradually, when the water 
perminte came over impregnated with the odour laft mentioned, accom- 
panied by a yellowifh oil, which floated on the top, and was 
computed to amount to three grains. 
_ B. When the whole of the water had come over, slices was 
again a flight produétion of the fulphureous acid gas; two 
ounces of water were then added, and: the diftillation conti- 
nued (without the recurrence of the former odour) till adry 
blackifh brown mafs remained; this mafs was well wathed 
with warm diftilled water, by which nothing was extracted ; 
but two ounces of alcohol digefted on it for 24 hours formed a 
very dark brown tin@ture. 

The refiduum was digefted with two ounces more Lievhol, 
and the procefs repeated till the alcohol ceafed to aét. 

The refiduum had now the appearance of a compact fort of 
coal in {mall fragments, which were well dried, and after 
being expofed to a low heat in a clofe veffel, ae fifty- 
three grains. 


C. From different portions 4 the alcohol flntea: added — 


together and diftilled in a water bath, a blackifh brown fub- 
ftance was obtained, which had the appearance of a refin or 
gum with a flight odour of caromel, and weighed 49 grains. 

The produéts obtained from the 100 grains of camphor 
treated with fulphuric acid, were,— ? 


' Grains. 
Pidadekon pee effential oil, having fomewhat of an odour 
gamphor and ful- of a mixture of lavender and peppermint, about % 
pen acid. B. A compaét and very hard fort of coal, in fuel 
fragments, - ‘- - 93 
C. A blackifh-brown tipnaiice, fs a refinous ap- 
pearance, - - - - - 49 
(105° 


The increafe of weight of five grains is attributed partly te 
water retained by the Jaft fubftance, and asics | to oxigen 
united to the carbon, 

The fubftance C had the following properties : 

1, ft 
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Me ee 
Go 


i. It was bitter and aftringent, had the odour of caromel, 
and, formed with.water a dark-brown folution. 

2. This folution produced very dark-brown precipitates 
with falphate of iron, acetite of lead, muriate of tin, and 
nitrate of lime. | 

3. Gold was precipitated by it in the metallic ftate from 
its folution. | 

4. By folution of ifinglafs the whole was precipitated; fo Subftance C 
that after four hours a colourlefs water only remained. wie wee nee 
_ This precipitate was neatly black, and was infoluble inten. 
boiling: water ; from whence, and its effeéts on {kin, it was 
evidently a variety of tanning matter much refembling that 
obtained from refinous bodies by fulphuric acid. 

But this fort of tan had lefs effe@ on {kin than that pro- 
cured from carbonaceous fubf{tances by nitric acid, and its 
precipitate: from gelaten was more flocculent and lefs te- 
nacious. . 

However, when a {mall quantity of nitric acid was added 
to the folution of the fubftance obtained from camphor, and 
when the refiduum, after evaporation to drynefs, was dif- 

- folved in water, a reddith-brown liquor was formed, which 
aéted in every refpe@t -fimilar to the tanning fubftance ob- 
tained from the varieties of coal by the nitric acid, 


From the experiments related, it appears that three ya- The three vari- 
rieties of the tanning fubftance may be formed. = -ieranaeagad 
Aft, That produced by nitric acid with any carbonaceous 
fubflance, whether vegetable, animal, or mineral, 
2d, That formed by diftilling nitric acid from common 
yefin, indigo, dragon’s blood, and various other {ubftances. 
3d. That which common refin, elemi, affafcetida, cam- 
phor, &c. yield to alcohol, after they have been previoufly 
digefted with fulphuric acid. 
On thefe produ@s the author makes the following remarks ; Remarks on 
- The firft variety is the moft eafily formed. From fome ex-*®*™ 
periments made purpofely it appears, that, after making al- 
lowance for a {mall quantity of moifture and of nitric acid re- 
maining, 100 grains of vegetable charcoal yield 116 Of the 100 grains chars 
dry tanning fubftance. » coal yield 116 » 
Vou. XII.—Janvary, 1806. ay From ea atte ito 
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Carbon the bate From the manner in which it is produced, carbon is tvie 
of the tanning dently the bafe and predominating effential ingredient in this 
matter. 

fubftance. 


Yt alfo contains From § III. experiment F, it alfo appears that the other 

oxigen, hidro- component parts are oxigen, hidrogen, and nitrogen; for 
gen, and nitroe , P eyitiee fa 5 al ; . 

gen. when the artificial tan was diftilled, ammonia and carbonic 

| acid were obtained, exclufive of a fmall portion of a yellow 

7 _ liquor that appeared to be of an oily mature, from being in- 

‘foluble in water and alcohol. 

Many of the properties of the tanning fubftance prepared 

from coal by nitric acid are very remarkable, particularly 

Yt has an odour thofe noticed in § III. experiment F; of its having the odour 

a oe an of animal fubftances when burned, though prepared from ve- 

ed, and one of getable matter; and in experiment G, of the precipitate 


oak bark whem haying the odour of oak bark, though the Component mate- 
precipitated as 


inG, § 11 Yials were inodorous. 
Et refembles ve- But its moft extraordinary properties are thofe in which it 
ooh ieee . 10 nearly ‘approaches the vegetable tannin, which it perfe@ly 
ties’ refembles in its folubility in water and m alcohol, im its a€tion 
‘on gelaten and on fkin, ia its effets on the metallic folutions, 
‘on the alkalis, amd’on the earths. 
“Fhe fulpburic and muriatie aeids alfo affe&t its folutions, as 
Differenee be- they do thofe of tannin; and the only marked difference be- 
tween itand ~~ tween artificial tan and tannin is, that the former is produced 
tannine 
by nitric acid, while the varieties of the latter are more or lefs 
deftroyed by it; but here it muft be remembered, that even 
the varieties of tannin’ do ‘not accord in the degree of de- 
‘ftruaibility. 
Second variety The fecond fpecies of the tanning  fubffance is obtairied 
of artificial tans from a'variety of vegetable bodies before recited, by digeft- 
ing and diftilling them with nitric acid. ‘Tt is therefore not fo. 
readily prepared, ‘and the quantity ‘of it produced is lefs in 
proportion to the fubftance from which it is prepared. 
As refin and fome other bodies do not'afford it’until they 
‘have'been repeatedly treated with nitric acid, and as, during 
éach ‘Operation, nitrous gas is produced, while the firength 
Theory of ite - Of the a¢id which comes over is diminithed, the author thinks 
formation, it almoft'certain that the tanning fubftance is formed in confe- 
quence of ‘part of the oxigen of the nitric acid becoming com- 
bined with the hidrogen of the original body, fo'as' to form 


5 
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Water ; and the carbon being thus in fome meafure denuded, 
is rendered capable of being aéted on gradually by the nitric 
ecid, in a manner nearly Feiler to what takes place when it 
has been previoufly converted into coal. 

The precipitates of this tanning fubftance from gelaten are 
always. pale or deep yellow, while thofe formed by the fir ft 
{pecies are conftantly brown; which induces the author to be- 
lieve that the different colours of the precipitates depend on 
the ftate of the carbon of the tannin, 

The quantity of artificial tan obtained from refin and cater Quantity of ar~ 
bodies, was always le(s than that from coal, or even from the cate 
fame ‘bodies previoully converted to coal in the humid way by from coal, ac- 
fulphuric ¢ acid. The caufe of this feems to be, that a number counted for. 
of other produéts ¢ are fimultaneoufly formed with the tanning 
fubftance, all of which require more or lefs carbon as an -in- 
gredient; fo that, according to the affinities which prevail, 
fome bodies afford but little, and others none of it. 

The greateft proportion of this fubftance was yielded by Its proportions 
indigo, common refin, and ftick lac. oe Aitlerans 

“The quantity obtained from affafoetida and gum ammoniac 
was lefs. 

* Benzoin, balfam of Tolu, balfam of Peru, and dragon’s 

blood, were inferior to the former in this refpe@; fo that the Benzoic acid. 
produétion of benzoic acid feemed to counteraé the formation reali 
of the tanning fubftance. But oxalic acid, when formed. in formation of the 
any ¢ confiderable quantity, feemed abfolutely to prevent the #3. 4 
formation of this fubftance : for gum arabic, tragacanth, man- when produced, 
na, and guiacum, which produced oxalic acid in abundance, > gm it eme 
yielded 1 no tanning matter. ee 

Common liquorice feems to be an exception ; but the author 
) ge the fmall quantity of tan produced by it, was 

med by. the action of the nitric acid on a portion of uncom- 
bined carbon, which being i in a ftate approaching to coal, is 
Probably the caufe of the blacknefs of the common liquorice. 
Phe third variety of the tanning fubftance appears to be ppg variety of 
-aniformly. produced during a certain period of the procefs ; artificial tan. 
Dut by a long continuance of the digeftion. there is reafon to 
think it is deftroyed. vy 
Subftances, fuch as gums, which yield | foie oxali¢ acid, 
do not apparently afford any of this § tanning matter, : 
me ; ’ The 
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The energy of its aétion on gelaten and fkin is certainly 
inferior to that of the firfl variety, into which ep ie it may 
eafily be converted by nitric acid. 

From the mode of its formation, there does not appear to 
be any evidence of its containing nitrogen like the firft and 
fecond varieties, and perhaps the abfence of nitrogen may af 
the caufe of its lefs powerful a@ion. 

Experimentsof In the courfe of the communications on this fubjeét, Mr. 
pes Peeps Hatchett notices the experiments on tannin by Mr. Biggin; 
Davy on tannin, the great contributions of M. Prouft to the elucidation of its 
noticed. nature and properties, and the very great extenfion of, and 
valuable additions to the fame, from the ingenious labours 
of Mr. Davy, particularly his difcovery of the fingular faét 
that terra japonica, or catechu, confifts principally of tannin. 
Medicine, arts, Ihe author alfo greatly recommends the farther inveftiga- 
&c. may derive tion of the nature of the gums, refins, balfams, and gum- 
great benefit q ithe ha’ 
from farther in- Tefins, by every poffible method ; ‘and is of opinion, that me- 
veftigations of |dicine, arts, and manufactures may derive many advantages 
tefinss from it, and the myfterrous procefles of vegetation probably” 
receive confiderable elucidation. 


‘~- 


VI. 


On carbonifed Turf. From a Report made to the Prefe of 
Police (at Paris) on the Methods employed for epics ibe at 
to this State. By MM, Caxrtias and Co*, 


The ufe — ‘Tue ufe of turf for domeftic fuel’is of avery ancient date : 

Met gn ae Some of the moft eminent men of {cience have pronounced that 

deleterious ef. it does not produce any deleterious effects. Without citing the 

feats. examples of England (Ireland), Scotland, and Holland, where 
great quantities of it are confumed, we will confine ourfelves 
tothe ufe made of it in France, in the (ci- devant) provinces of 
Flandefs, Artois, and Picardy. 

Its ufe is now tolerated in Paris to relieve the fearcity of 
wood: the lime-burners, plafter-bakers, ° brick-makers, and 
wafhers, make great ufe of it both in the city and its vicinity ; 
and it has never been perceived that thofé who lived within 


ORS 
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Ahe influence of its {moke, have experienced any bad efie&s 

4rom it. Thecommiffioners (employed to make this report) J¢s fmoke is 
caufed by con- 

obferve, that the great volume of {moke which is difengaged tained water 3 

on the commencement of its combuftion, is only caufed by a 

great portion of water contained by the turf, which is ex- 

panded into {team by the heat; foon afterwards this fmoke is 

gombined with an acid analogous to that of vegetable fub- with an — . 

flances, which, far from making the air deleterious, tends on Me ei afea 

the contrary to neutralize the vapours of infeétion which it tion. 

may contain. It is true that fometimes, for an inftant, the 

turf in combaftion exhaled an odour of empyreumatic oil, in 

the form of gafeous vapours, but this odour is by no means in- 

jurious to the animal organifatien, but, on the contrary, is be- 

neficial in nervous affections. 

Bat if this odour-is difagreeable when the turf is burned in Charing pre- 
towns, villages, and private houfes, this complaint cannot take e Heafant ct sa 
place when it is burned in the open air at. a diftance from allof its odours 

habitations, which will be effeéted by its previous carbonifa- 
dion, as managed by MM. Callias and Co. therefore the com- 
pany merit the public proteétion. 

In 1785 the French Government took a great intereft in 
what related to the carbonifation of turf, and granted 80,0Q0 Company at 
francs to a company te ere& a furnace for this purpofe on the Paris for charing 

: ; : turf, affifted by 

ground of the Capuchins. The method of this company was the government, 
that of extinguifhing, but their plan did not fucceed, and the did not fucceeds 
works were abandoned. 
A new company tried, fome time after, the fame enter- Another com- 
prize, at its own expence; the method of operating in clofed P se Re 
, veffels was propofed ; the experiments made were on a great revolution 
fcale, and were attended with a fuccefs that was certified by caufed its fai- 
the commiffioners of government: a memoir printed in 1790, ie 

by M. Morclot, contained thefe faéts, with a ftatement of the. 
_ fuperiority of turf-charcoal over that of wood, But the dif- 
_ aficous events of the revolution put an anbappy end to this en- 
terprize which promifed fo well. 

_ At prefent MM. Callias and Co. offer to the pies an ad- Callias and Co, 
ditional {pecies of fuel to that hitherto in ufe, a charcoal of a charr turf by a 

3 < , a: new procefs. 
new procefs, the materials of which are fpread with profufion 
over the territory of France, and the confumption, of which, 
_ being fubftituted for that of wood, will at the fame time be The ufe of eart 
an obje& of economy to individuals, and of incalculable ad- oie eon 
vantage 
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and prevent the vantage to the management of the forefts. Timber for the 
me - conftruétion of houfes and furniture, and timber for thip- -Build- 
, Ing, daily increafe in price, becaufe they become more fcarce. 
Some of the forefts have become reduced, as the frefh growths 
in them do not keep pace with the deftru@ive inftrument that 
overturns them; fome of them’are entirely deflroyed, and the 
ground eeneeria into ornamental gardens; and thus each 
year, each month, each day, conduéts us infenfibly to a moft 
alarming dearth of timber. Already the price of fire-wood 
is tripled, and Paris is on the eve of being deprived of a com- 
buftible which, as yet, has not been replaced to advantage. ' 
The commiffioners compliment MM. Callias and Co, whofe é 
method of carbonifation is peculiar to themfelves, and calcu- 
Jated conformably to the laws of combaftion in its two firft 
flages ; ; that is to fay, before thé arrival of its third degree, or 
"The carboniza- that of abfolute combuftion. MM. Callias and Co. by their 
cate ey method, direét the carbonifation at their pleafure and “in an 
perfect. ‘invariable manner; they are always fure of obtaining a per- 
feét charcoal, without fmoking-pieces, and without any rifk 
of forming it intoa pyrophorus, which fometimes happens inthe ‘ 
‘¢arbonifation performed in clofed veffels. Their manner of 
- “proceeding is alfo very economical ; and what proves that they 
work with intelligence is, that they daily improve, and already 
are able to faveten hours out of 48 in each carbonifation. 


Experiments made with Charcoal of Turf. - - 


It. The charcoal of turf kindles a little flower than that of 


“TP arF-chareoal: wood, but when it is once in compleat ignition, it throws out 
yields more heat 


‘hen Epo much more heat; its flame is alfo more elevated, and it yields . 
charcoal no odour, except a very flight one of fulphur, which Ubates 


when it is fully lighted. 
Caufes water to 2. Charcoal of turf, in equal quantity with charcoal of wood, 
euetine caufed a given quantity of water to boil fourtimes; while that 
‘Of wood caufed it only to boil’once. The firft is then pecitoe 
to the fecond in a quadruple proportion. 
3. To prove that turf charcéal emits more heat than wood 
elated charcoal, the following’ ‘experiment was made, © 
It fated 12 oa; | With tutf charcoal, ina goldfmith’s furnace, eleven ounces 
. ie ne a of’ gold were fufed in eight minutes, which with wood char- 
“eharcoal did the céal was not performed i in lefs'than fixteen minutes. The gold 


amet in fixteen ‘Toft ‘othinig of its malleability in the fufion with the turf; ‘but, 
on 
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en the contrary, it was neceflary to add fome reduétive flux, minutes. The 
malleability of 


to that fufed by the wood charcoal, in order to reftore the che sot was 
_malleability which it had loft. preferved. 
4. Iron made red-hot by charcoal of turf in a forge, became ae heated by 
more malleable ; which proved ‘that it gave none of its carbon pop a 
to the metals with which it came in conta@. lafts longer than 
5, Finally, Turf charcoal lafts longer in a fate of ignition wood-charcoals 


than charcoal of wooed, and its heat is confantly equal. 


Conclufion. 


L. The odour of turf in combuftion i is noways deleterious. ats odour not at 
_ This truth has beenconfirmedby the moft diftinguifhed chemifts ; ego 
and is befides proved by the conftant ufe made of this fuel in 
the ci-devant provinces of Flanders, Artois, and Picardy. 

2. It is defirable that the haya nar of turf may be en- Its ufe ought to 
couraged, on account of the great advantages which may re- be caeutsette 
fult from the ale of this shew fpecies of charcoal, beth for 
private confamption and for large works. 

But the greateft matter in ils favour is, that its ufe tends to and wil preferve 
«liminifh the felling of the forefts, whole extenfion ought to be waitin 
promoted by every means poflible, and which nothing tends fo 
much to deftroy as the ule of wood charcoal. 


Vil. 


Account of the Catara&s and Canal of Troellhetta, in Sweden, 
(from a Work relative to them by Colonel SkIOELDEBRAND. 
Publifned in one Volume Quarto, at Stockholm.) 


Tue ataraGs of Trocllhztta produce one of the fineft ef fe Pee: 
fets which nature affords in Europe. “The river of Gothie is The catats@s 
the only outlet of the vait lake of Wener, navigable through 4 ah 
its whole extent. This river, which fallsin the North fea near foon after its de- 
Gothemberg, as foon as it departs from the lake, which is much Pece W fromiT 
: ot pie ¢ Woners 
more elevated than the fea, rolls its waters with impetuofity, 
and .dafhes them againg fteep rocks, whofe refifance forms a 
4ucceflion of catara@s, which without being individually very 
igh, form altogether amof ftriking obje&. The imagination Theyformavery 
_is the more affe@ed by this fight, as the furrounding {cenes are *t!*ing objets 
of a dark and melancholy chara@ter, confi@ing of grey rocks 


re erowned 
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crowned with ancient firs, and of frightful precipices, formed 
by the burfting of the locks and banks, which the fury of the 
Ruins of locks water has overturned. Thefe laft were conftru@ed in the bed 
which had been of the cataraéts, in order to render the river navigable through 
formerly con- 
firuéted inthe its whole length; but this daring work of man could not refift 
bed of the cata- the reiterated efforts of nature, and therefore it was neceflary to 
= have recourfe to another plan. 
The canal pafles The canal newly confiraéted paffes by the fide of the cata- 
by the fide of raéts, and its bed is partly formed in the natural rock, and 


* thec ats. : ; 
i ean cui in partly in amarfhy foil, It was began in 1794, and finifhed at 
the rock. the end of fix years, in 1800. Its breadth is 22 feet, and its 
Its breadth, 


depth, number depth fix feet andan half. Its locks are eight in number, and 


of locks, time its coft amounted to the fum of 59833 pounds fterling, which 
be pala was colleéted by fubfcription. By means of this canal there 


The extent of is a continued navigation, without any interruption, frony the 
pabeining province of Wermeland to Gothemberg. In 1802 the number 


veffels which _ of veffels which had paffed this canal amounted to 1380, which 


have pafied, is at the rate of 1190 each year, 
_ VEN. nix ty tale 
Letter oe H. B. kK, on the Produttion of Nitrous eid, and 
other Fadis*, 
os To Mr. NICHOLSON, 
SIR, 

Experiments As Mr. Accum has not anfwered my paper, he théathora 
announced. 


Carbonate of | knows of no experiments which fhew the formation of the 

potath in water nitrous acid; but anxioufly impreffed with the fubjeét, Ihave 

‘was galvanized, oar : : ; iy 

andemitted Deen performing fome experiments, which | think will throw 

carbonic gas. great light upon the caufe of the nitrous acid appearing in 
electrical experiments. 


The potath bee ‘I paffed the galvanic fluid through a watery folution of the 
came capable of Carbonate of potath, made by diftilled water, confined in a 
deflagration like 


nitre ; and folu- glafs tube where no atmofpherical air could have accefs to 
aby > mi it, and I found a great produdtion of air come from the foluy 
fence of atti tion, which upon examination was pure carbonated air; and 
tic acid. ; 


* Sce our Journal, X. 105, 214, and XI. 105. . 
then 
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‘then examining the folution by dipping a piece of paper into 
it; upon its being dipped the paper thewed evident figns of 
Nnitre upon it, and when burned it detonated the fame as nitre 
“would have done ; and alfo with the folution of filver the al- 
‘kaline folution gave fome faint indications of the marine acid 

being prefent in it. That the folution fhould give indications Remark. Thefe 
of poffefling both the nitrous and marine acids is not fo fur- ca Le 
- prizing ; as we have the fame produdts in firing oxigen and common detonae 
hidrogen gales, according to the foreign experiments, princi- in ae 
pally the nitrous acid, but with it a fmall quantity of the ma- 
tine acid. 

I then filled the tube (after wafhing it clean) with pure Pure water gal- 
diftilled water, and fent through it the galvanic fluid ; and ie ip 
obferved a generation of airs, which, upon examination, ap- 

-peared to be the airs ufually formed in thefe experiments, as 
they exploded, 

After this I filled the tube with a folution of pure potath in Pole potafh, and 
‘diftilled water, and no air came from it upon galvanifing it ; Watt save no 
3 : ; Ss ” gas by galvan- 
if any, it was carbonated air; But upon examining the folu- izing, but indi- 
tion, it gave clearly the fame indications of poffeffing the ni- eich pny 
trous and marine acids, as the carbonated folution of potath experiment. 
did in the firft experiment, 

_ Now exempt from all hypothefes, let us examine thefe in- Remarks. The 
terefting faéts; The carbonated potafh had its carbonic acid i 
air expelled, clearly from the acid or acids; as we know that from potath by a 
it could not part with its carbonic acid air, but from the aétion —. acid 

oduced. 
of a ftronger acid. Alfo another more effential faét it proves (yhenee it is ine 
to us, that the generation of the peculiar airs, what are called ferred that the 
oxigen and hidrogen gafes, are owing to the acids ; for when Pi _ 
the potafh was in the water as to arreft or attraGt them, there from thefe acidss 
were neither of thefe airs produced ; and upon examining the 
diftilled water (in the experiment in which they were pro- 
duced) after their produétion, there was no acid in the water, 
but it was pure diftilled water. Therefore, beyond a doubt, 
the nitrous acid is effentially-concerned in the produ@tion of 
thefe peculiar oxigen and hidrogen gafes: indeed Mr. Cruick- 
fhanks fays, that upon fufing thefe airs, he found in the refi- 
duum the nitrous acid. — 

“‘Fhefe experiments were performed by two fhort gold wires The conduéting 
attached to each end of the galvanic pile. But upon placing Wites were gold. 
@ pretty long iron wire to the filver end of the pile inftead of 

shale the 
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the gold one, a little hydrogen gas was produced; even when 
the potafh was mixed with the diftilled water, though there 
was none when it was a gold wire. - 

I hope Mr. Nicholfon you will not refufe the ‘lettin, of 
thefe interefting fa@s in your Journal, for I have made the 
relation of them as brief as poffible that they might not accupy 
toa much room *, 


H. B, K, 
London, Auguft 15. 


IX. | 


Report of M. Desuc’s Memoir on Acetic Acid, made by M. M. 
Pirancus and Boytray, by Order of the Society of Phar- 
macy at Paris f. 


M, Debue ree We Debuc faw in the Annales de Chimie, No. 109, a method of 
Poa aoe’ M. Badollier, apothecary at Chartres, for obtaining acetic acid 
to obtain acetic very readily from a mixture of equal parts of {ulphate of copper 
_ aaa and acetate of lead by a moderate heat. 
fulphate of cope Relying on this procefs M. Debuc made an exaét mixture 
Bets of two pounds of fulphate of copper and an equal quantity of 
acetate of lead, which he expofed ina diftilling apparatus on a 
fand bath to a moderate fire, which he increafed by degrees 
The produé& during the operation, which lafted jor fix hours: the produét 
ufed in manu- obtained was 26 ounces. It was given to a manufatturer, 
fature produces. remy: é Wier 
an effe& cons Without examination, and being ufed in his bufinefs produced 


trary tothe = an effect entirely contrary to the acid extra@ed from cryftals of 
common acetic 


acid. COPPeTs 

The procefs This circumflance determined M. Debuc to repeat the pro- 

again repeated, cefs as before, and examine its refults carefully: In which he 

adi ess obferved ihe mixture of the two falts to become paftey, which 

mineds is eafily explained by the difference of the concentration of 
the acid in the fulphate of copper, from that in the fulphate of 


lead. The products of this experiment wese, 


*T am extremely forry that this communication was by miftake. 
placed among papers already printed; which alone has caufed the 
delay in its appearance.—W. N. 

¢ Annales de Chimie, Tom. LIV. 'p. 145. 


~“t, Four 
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1. Four ounces of water flightly acidulated. Produéts of this 

2. Four ounces of a liquor more acid than the firft, and which Procefs. . 
M. Debuc compares to good vinegar of Saumur. 

_ 3. Eighteen ounces of a very limpid, liquor, with a lively 

and penetrating odour of acetic acid mixed with fulphurous 
acid. 
_ The refidue, weighing 38 ounces, appeared to M. Debucin The refidue is 
different layers more or lefs red, according to their diftance sure of a 
from the bottom of the retort; and he found the upper part 

~ eovered with a-whiteifh powder, flightly inclined toa citron 
colour, in which he recognifed the prefence of {u!phur. 

Barytes, the muriate of lime, and the acetate of lead formed Precipitates 
immediately confiderable precipitates with the third product. oieg dae 
_-M. Debuc obferves that the decompofition of the acetate different falts. 
of lead by the fulphate of copper may be eafily explained ; 
but that here there is a produétion of fulphurous acid, and a Sulphurous acid 
decompofition of the fulphuric acid from the abforption of its beatae ay 

_ oxigen by the vinegar ; which is a fingular phenomenon, that buc to fuppofe 
has no agreement with the affinities of the acidifying ptinciple er sens acid 


is fuper-oxigene 
for the acidifiable and fulifiable bafes; he leaves the explanation tien, 


of this matter to more"experienced chemifts, and only notices 
that the tranfportation of the oxigen of the fulphuric acid to 
another bafe, fuggefts the idea, that acetic acid ts fuperoxigenated 
_ vinegar. 
-_M. Debuc fucceeded in freeing his third produét from the M. Debuc’s 
~ falphurous and fulphurie acids, by letting it remain for about ane eg 
24 hours, on twelve grains of falt of tartar, and about two produét from 
ounces of black oxide of manganefe pounded fine, and after paver ig 
that diftilling it lowly; by this reification he obtained a pound ed at. 
_ of pure acetic acid of a lively and agreeable odoar, and of dueed, = dea 
about 10 degrees fpecific gravity; which is one degree lefs is, ee oe 
than that of radical vinegar well reétified, obtained from acetate mon kind. 
of copper. 
The author concludes from this, 
‘1. That the produ@ of two pounds of acetate of lead, treated 
with an equal quantity of fulphate of copper, is twenty-fix 
ounces; of which four ounces is acidulated water, an equal 
portion ftrong vinegar, and eighteen ounces acetic acid altered 
by the fulphurous and fulphuric acids. acl 
. 2, That the eighteen ounces, forming the third product, M. Debuecon- 
re@ified as recited, does not differ from that drawn frota eryf- ‘des that the 
acetic acid pro- 


tals of acetate of copper, but by ils lefs denfity. duced only dife 
3. That 
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Fess in ftrength 3, That in many cafes this acid may be fubftituted for oxi, 
from the com muiriatic acid, as an objeét of falubriety without poffeffing its 
mon kind, 
and may be fub- inconveniencies. 
Hituted for oxi- The reporters repeated the procefs of M, Badollier with the 
ee modifications advifed by M,. Debuc as follows. | 
advantages They introduced a mixture of two pounds of fulphate of 
Beare B.. Copper, and the fame quantity of acetate of lead into a glafs 
dollier’s procefs, retort, placed it on a fand bath, and adjufted to it a tubulated 
ioe i receiver, which communicated with two bottles of a Wolf’s 
apparatus; the firft of which contained difti!led water, and 
the fecond many pounds of lime water ; from this laft a tube 
was pafled underneath a jar in an hydro-pneumatic apparatus: - 
the retort was heated gradually to the end of the operation, 
which lafted more than 10 hours; and the following abe 


were drawn from the receiver, 


Products of 1. Eight ounces of a liquor fimilar to diftilled vinegar, but 
-_ eee with a lefs agreeable odour, 
Guan 2. Ten ounces of a liquor with an unpleafing odour of acetic, 


acid, more penetrating than the firft, and not containing any 
trace of fulphurous or fulphuric acids. 
_ 3. Finally feven ounces of a liquor of great limpidity, with 
@ very pungent odour of fulphurous acetic acid, and which did 
not precipitate muriate of barytes, 
A confiderable difengagement of an elaftic fluid was id 
: ferved, which became perceptible as foon as the retort began 
at toe to run, and which lafted during the whole operation, 
Carbonic acid. This gafeous Auid was abforbed almok totally by the lime 
we cvolveds - water, forming with it a very abundant white precipitate 
which,.gathered on a filter, and dried, proved to be carbonate 
of lime; It weighed two hundred and fifty grains, which made 
the carbonic acid equal, according to the known’ proportions 
of this fubftance, to eighty-five grains; atmo(pheric acid alone 
pafled under the jar mixed with fome carbonic acid gas: no 
trace was perceived of hydrogen gas. 
Many layers of different colours were found in the retort. 
The fir was of a beautiful green, furrouuded with a circle 
of yellowifh white towards the fides. 
The fecond, much more thick, was of a red colour, greatly 
like copper in very fmall particles, 
The third was a mixture of fulphate of sca and of * copper 
apparently in the metallic flate.. 


) Tha 
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The laft larger, which occupied the bottom, of a black The tower 


colour, and fhining, was a mixture of fulphate - lead and of rite of the re- 


idue is a mix 
charccal. ture of fulphate 


The fame experiment with the fame quantities of the falts, of sea and char= 
was repeated a fecond time, with the pest of reducing The a 
the fulphate of copper by dificcation to 34 of its weight. The cefs again re- 
produat from this was preferable to the hae aie felhar a 
The fecond and third produéts were mixed and reétified on copper, the 
carbonate of potafh and oxide of manganefe, with the pre- ia is bet- 
cautions indicated by M. Debuc: This reétification produced Second and third 
an acetic acid of nearly the fame fpecific gravity as that afforded Produdts recti- 
by fimple diftillation from cryftals of copper, but of a lefs ay hilton aut 
ftrong odour, lefs agreeable, and befides mingled with fulphu- lefs agreeable 
,acetic acid pro- 
taps att duced, mingled 
The reporters think that M. Debuc is deceived in his the- with fulphurous 
ory, ‘¢ that acetic acid 2s vinegar fuper-oxigenated by the oxigen anit 
of the fulphuric acid pafing to the vegetable acid,” for he has ~ 
not confidered, 
1. That the acetic acid is almoft -all obtained before the Reafons why M. 
fulphurous acid becomes perceptible. “ nl eter 
1s erron . 
2. That the metallic oxides, which are the bafis of the 
falts employed, have lefsattraétion than fulphur to oxigen. 
3. That the difengagement of the carbonic acid is vig more ° 
likely to explain the-matter. ' wm 
The confiderable produétion of carbonic acid, and the pre- The produaion 
fence of charcoal in the refidue, furprifed the reporters the of carbonic acid 
more ; as 47M. Boddolier and Darac (the firft in his notice of the geod 
preparation of acetic acid; the other in'a memoir; in other cefs, is contrary 


. . to the affertions 
re{pects very interefting, on the difference of acetous and acetic & Ning Bodol. 


acids,) pofitively affert that in the operation related, “there lier and Darace 
was no other gafeous production but that of part of the air’ con- 
tuined in the veffels, efpecially no carbonic acid, and not‘an atom f 
charcoal in the refidue. 
The refult found by the reporters fo different from that of 
M. Darac, in an experiment on which he fupports his theory 
of theidentity of the acetous and acetic acids, was fo favour- 


able to the theory of M. Chaptal, that they would have been» in 


induced to decide in favour of the opinion of the latter, if the 
following comparative experiments had not confirmed them 
in a contrary notion, and appeared to them one of thofe, of 
which M. Darac might moft ayail himfelf. 

. To 
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Anexpetiment. ‘10fout ounces of pure-concentrated radical vinegar (exe 

wre rays trated from cryftals of copper by heat alone) were added by 

acs pinian, degrees four ounces of femi-vitreous oxide of lead (litharge) 
in powders which compleatly diffolved in it by heat, there 
even remained an excefs of acid, perceptible in the ftrong 
odour of the folution. Being laid by to cool, it produced a 
very irregular cry talline mafs. 

Four ounces of this mafs of acetic lead, mixed with an equal 
quantity of {ulphate of copper dried, were treated in a con- 
venient apparatus, The acetic acid produced had an odout 
more penetrating and agreeable: but all the other phenomena 
were the fame as with the acetate of lead; that is to fay, there 
was an equal developement of carbonic and fulphurous acids, ~ 
and charcoal was found in the refidue. 

Which determined the reporters to conclude, : 

‘The repecters 1, That acetic acid formed by the diftillation of a mixture of — 

pera that fulphate of copper and acetate of lead, is always mixed. with’ 
is acetic acid 

is always mixed fulphurous acid, which does not become perceptible tilltowards’ 

with fulphurous the end of the diftillation. - 


id 
eed al itcan- 2+ That it cannot be compleatly deprived of this inipaerens” 
not be-freed en- acid by the reCtification propofed by M. Debuc. = > 
tirely by M. De- 


buc’s process; 3+ Phat the acid itfelf, totally deprived of the cdoturaaes i 
and never has fo acid, is never of fo lively and agreeable an odour, as that drawn” ’ 
a the from the eryftals of the acetate of copper. 
commonkind,  .4+ That itis preferalle to dry the fulphate of copbet before it ; 
is ufed. * 
_5. That MM. Boddolier and Darac, were miftaken in 
fuppofing, that no carbonic acid was cnaaee in fists ee f 
ration. 
_6. Finally that the stbduBiah of éarbonit acid ise not any” 
more prove the decarbonifation of the acetous acid in becoming ~ 
the acetic, than the fulphurous acid proves the fuperoxige-~ 
The difference nation of the vinegar’; but on the contrary that it is allowable 
of acetous and to conclude, that the difference of thefe two tnbitances 28 is “not 


acetic acids pro- 
bably does fs caufed by their ftate of acidification, 


depend on the 
ftate of their 
acidifications 


Account 
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x 


Account of the Imperial Botanic Garden of Schenbrunn, in the 
y Vicinity of Vienna.* 


in 1753 the emperor, Francis the firft, caufed a portion of The garden eas 
ground behind the garden of the caftle of Schenbrunn to be by Francis 532 
prepared for the cultivation of exotics, and of plants remark- 
able tor their rarity or beauty. By the advice of the cele- Put under the 
brated Van Swieten, the famous florift Adrien Steekhoven was emai 
invited to Schenbrunn from Leyden, who caufed many green- —vVander Schot: 
houfes to be conftruéted there, witha very large and beautiful eee firft ae 
hot-houfe, and various other buildings. At the fame time ij 
Richard Vander Schot, of Delft, was named firft gardener, from Hollanc. 
and employed to convey to Viennaa great number of rareand 
exotic plants, brought up in different parts of Holland, and 
thus at the end of one year the garden was already rich in 
valuable plants, 
MM. Jacquin, who was then at Vienna, went to vifit the M. Jacquin fent 
garden, of Schenbrunn, to clafs thofe plants which had not yet pa 
_‘Feceived a fpecific denomination ; on which occafion he be- 
came known to the emperor, who propofed to him to travel 
‘at his expence on the continent of South America, and in the 
‘American iflands, to enrich the garden with plants from the 
moft diftant coyntries. Accompanied by the gardener Van 
‘der Schot, he departed from Vienna in 1754; and in pafling 
‘through Ttaly was joined by Jean Buonamici and Ferdinand Account of his 
itculli, who were entrufted with the zoological part of; the Proceedings in 


he Weft India 
€xpedition, by which it was propofed. to improve the royal aaenas. "i 


. ‘Afie having vifited the iflands Fg Maiivicoe of . Grenada,. St. 
“Vincent, St. Euftatia, St. Chriftopher, St. Martin, St..Bar- 
tholomew, Aruba, Cuba, Caracca; and, Jamaica, he. returned 
to Vienna iin 1159. From Auguft 1757 to the middle of 
1759, M. Jacquin could do little for the advancement of Sci- 

. sence, having been ill of a, liewtery for four months, of which 

“he was at laft cured at Jamaica. -The war which; then com- 
“‘meaced between, England.and France,, alfo deranged his trae 

“¥"Magafin Encyclopedique, T.6, p. 552. 

vels, 
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vels. The veffel in which he made his voyage was takett, 
and he was thus obliged to pafs a confiderable time, againft 
his will, at Montferrat and the defert ifland of Gonave, 
The firft cargo . In the month of Auguft 1757 the firft cargo of plants for the 
of plants fhip- garden of Schcebrunn was fhipped from Martinico, which ar- 
ah aes rived at Marfeilles. In the month of February, 1757, Van- 
cargo brought by der Schot returned alfo from Martinico, and brought with him 
Vander Schot. from the fame ifland a great quantity of trees and fhrubs.. All 
this cargo arrived fafe, except fome {pecimens of Aleliconia, 
which were attacked on the voyage by mice. The trees were: 
of the height of a man, and of the thicknefs of an arm, and 
fometimes more. The moft of them had born fruit im their 
native foil; their tops had been cut off, and only fome of the 
principal branches were permitted to remain about two feet in. 
Method of pre- length ; the fhrubs remained in their natural ftate. Toremove 
paring the trees thofe trees from their native earth, a circular trench was dug 
ait round each, at a convenient diftance, in fuch manner that there 
ing them. might remain attached to their roots as great a mafs of the 
earth in which they grew as was poffible, This mafs, which. 
formed a fort of ball, was entirely wrapped up in leaves of 
the Mufu, fecured with cords made of the bark of the hibijcus 
tiliaceus, in fuch a manner that the earth could not fallout.- 
Weight of atree A fingle tree packed in this manner, weighed commonly an. 
ict, hen hundred and odd pounds. The balls ofvearth were moiftened | 
a little, with the neceffary care, and fufpended in the airy 
where the vegetation foon became apparent. 
Method of tranf- To prevent the earth from being ‘detached from irra oats on 
porting the the way, all the packages were tranfported in barks to the 
packages. 
port of St. Pierre, in Martinico; from hence they were fhip- 
ped to Marfeilles, and from thence brought by fea alfo to Leg= 
horn, and from this port were carried by mules to Scheenbrunn. 
This was without exception the richeft cargo of living plants 
which had ever been Prought from the hot countries to ty 
rope. 
The third cargo In the month of ‘Auguft, 1756, Buonamici fet off with the 
of Plants h'pP*> third cargo from St. Euftatia to Leghorn, The fourth cargo 
and the fifth. departed towards the end of the fame year, The fifth. was. 
fhipped from Curacao for Amflerdam, and was accompanied 
"by J. A. Vefuntin, who died in Germany of the dyfentery. 
This cargo was extremely rich in corals and other produtions.. 
of the fea, which ftill form fome of the moft precigus ornaments 
. of 


‘Phofe to whom the management of the plants was entrufted ~~ 


- Triefte entirely fpoiled, the trees ali dead, and the feeds im- 
eats 
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tf the Imperial Cabinet. In the fame year, M: Jacquin’ fent'The fixth carga 
off the fixth cargo, from the fame iflandto Amfterdam. And peometi< tess 
finally, in January 1759, MM. Jacquin and Barculli departed brongbp by 
with the feventh cargo from the Havannah, for Ferrol in Spain, @ ani On ae i 
and arrived at Vienna in the month of July. This laft cargo 1759. _ hy 
was particularly rich in animals of every {pecies. a( aaah 
Thus in the {pace of a few years the number of plants in 
the garden, of Schesnbrunn was confiderably encreafed ; for; 
befides thofe which had arrived from America, means were The garden re« 
found to make many important acquifitions in different other pe dese 
countries. In 1763, after the death of Francis the firft, ae couse 
Therefa ordered’ the garden to be conduéted on the fame foot, Matia Therefa 
i > fl ; patronifes the’ 
ing that it was before. In 1780, a little while before the inttitution * 
death:of ‘this princefs, it {uffered a {mall but irreparable lofs;° “~~ ~~ ©" 
the gardener, Van der Schot, then very aged, had been con- 


fined to his chamber for many weeks by an attack of the gout.. 


inithat period, acquitted themfelves with great negligence; in. .- ; 
one of the coldeft nights of that winter, the perfon who faould Many valuable 
have taken care of the great hot-houfe forgot to keep up the eat tee 
fire. In the morning he thought to repair this negleét by gence of the at- 


“heating it to an unufual degree; but the {udden tranfition from *4ants with * 


regard to the 
cold to heat killed a great number of fine plants, and among he hour! 


others all the cinnamon trees from Martinico, of which the 
trunks were as thick as a man’s arm, the heads very large, and 


of the greateft beauty ; and alfo deftroyed the plants Crefven- 
-ttu,Achras, Annona, Portlandia, and a Coccoloba Grandifolia, 
which was 20 feet high, and whofe leaves were of the fize 


; 4 


—e feet. 7 
This garden alfo fuffered another  lofs. A confiderable ut A cargo of plants 


ania fent from the ifle of France by M. Gere, arrived at from the Mile of 
France {poiled. 


At this time the emperor, Jofeph the sootiai direéted. M. 
Jacquin and’ M. Born to propofe to fome men of. abilities to 
undertake a voyage into remote countries, _Profeflor Marter Prof. Marter and 


was appointed the conduétor of this expedition, and Doétor others fent to 


collect in) Ame- 


» Stupiez was affociated with him,: together with the gardeners ; atc in 17833 
. Boor and Bredemeyer, and the painter Moll. .This company 


of travellers quitted, Vienna inthe month of April, 1783, and 


atrived in September at Philadelphia. They travelled, oyer 
Vor, XUL—Janvany, 1806. E Pennfylvania, 
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Pennfylvania, Virginia and Carolina. .M. Boor along with M. 
_ Schopf, made a journey into Florida, and from thence paffed 
Severalfine to the ifland of Providence. M. Bredemeyer returned from 
bait sank at Carolina, and paffing through England, arrived at Vienna’ it 
thence, with M: November, 1784, with feveral very beautiful plants. ‘Boor; 
Bredemeyere © who during his ftay at the Bahama iflands had colleéted' many 
are pthlrits) returned to Vienna‘in the month of September, 
1785. But the painter Moll and Doétor sede" were vil 
rated from their fellow travellers. 
Bredemeyer fent By the orders of the emperor, M. preteniaieall and ‘the 
nan Sa se gardener Schucht, went towards the end of the year 1784 to 
ilands and con- rejoin the. dire@tor of this expedition, M. Marter, who’re- 
tinent t the ,_ taained all this time in America; they pafled over many of 
sine: Oxy ** the great iflands and a part of the continent as far as the — 
of the river Oronoco. . - is “ 
Many raré plants. In 1788 they returned by way or renee to Vienna, 
oe °Y and.brought back many rare and new plants: Mj’ Marter 
Marter in 1788. alfo arrived the fame year, by the way of London’ vin — 
with a new-collection of plants.) » é 0 
M. Boor and The emperor had not forgotten the lofs of the ili: rn 
Te urvenies the ifle of France, and. commiffioned M. Boor and the gardener 
; Scholl to go there, and touch om their way at the Cape of 
' Good Hope. In the month of May:1786, ‘they arrived atthe 
Cape with the Dutch veffels; M. Boor remained  there® til 
1787, and then departed by himfelf forthe ifle of ‘France and 
M. Boor returns that of Bourbon. | In the month of January, 1788, hereturned © 
<7 a fine 19. the Cape with 280 ‘cafes full of rare plants ; and on’ the 
—leaves fome “20th of July in the fame year arrived at Vienna with a great 
pone hye number of magnificent vegetables; but as all the cafes could 
hols not be brought in the veffel, the gardener remained at the 
Cape with the remainder. There has not fince been any pol- 
“fibility of getting them to Vienna, as well as many other 
plants; and the gardener Scholl remains at the Cape from that 
time; from whence ‘he has feht. from time to time feeds and 
roots. Befides this increafe tothe igarden, theenumber ‘of 
! The plants of “plants was augmented in different manners, ‘Thus, at'the fale 
pee ~vof the garden of Schwenk at the’ Hapve, the emperor:caufed 
M, Jatquia, the'all the rare plants to be-bought’s and likewife!M. Jacquin, the — 
fon, fends many (6, when he was on’his travels over a great part. of Europe, 


a from Bit ent: 'to Schehbrann' bi iy exotic: aptats rimcsipet foundvin 


other on rol ap 


~ 
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The emperor fofeph alfo enlarged the hot-houfes, and Pees ees 
caufed others to be built. In order to bring back Scholl the joufes and builds 
gardener to Vienna, with the plants which remained in his others. 
care atthe Cape, theemperor Leopold, in 1791, ordered the Empetgy Ee 
gardener Bredemeyer and young Van der Schot, (the fon Of eyet he od 
him who had been with M. Jacquin in the Eaft Indies) to {ail Cape for ‘Scholl, 
to the Ile of France, where Cere had colleéted many plants ik ey et ) 
for the imperial garden, and during their return they were tO'paffages 
touch at the Cape to take up all thofe which remained with ~~ 
Scholl... The captain of the veffel, in which the two garden- 
ers had taken their paflage put into Malaga; where they. dif- 
covered in time that he had bad intentions with refpe& to 
them; which obliged them to.return to Vienna without per-. + 
forming their commiffion. . Aifier, the death of the emperor Francis Tf. - 
Leopold, his fucceffor Francis the’ fecond had. an_hot-houf a tie eek 
conftruéted, 235 feet long, for the plants of the Cape. A new long for Cape” 


garden was allo eftablithed, of which Doétor Hoft was ap- PF ceasihaes . 
pointed infpedctor, and in which were carefully cultivated all added for plants 
the plants which grew in the fiates belonging to the houfe of aT 
Auftrian. | thgoin : : 

By. thefe details may be feen with what care this juftly ce--Valuable Bota- 
lebrated garden was augmented from the reign of Francis-the a tena 
firft, and all aftonifament will ceafe at the riches it contains, eat ey 
and which have furnithed materials for different magnificent 
works.on Botany, {uch as the Jcones plantarum rariorum, pub- 
lifhed by M. Jacquin, and above all, that which appeared a 
few years.ago, ,under ithe title of Plantarum rariorum Horti 
Cafare: Schenbrunnenfis defcriptiones et Icones, in two volumes 
folio, containing 150 coloured engravings. 


424" 


XI. 


Leiter From a Correfpondent on-the Means of increafing the Afton 
of Sound on the Organs of fuch as are partially deaf. 


To Mr. NICHOLSON. 


wo 


SIR 


Autuoucu Tam fo deaf as. not to beable to hear the Sounds impers 


beating ‘of a watch, unlefs it be put clofe to the ear, yet, if I a gee 
Place one end ofa fick, or of a metal rod between my teeth» through a folid 
Ras ya E2 and applied to the 
nn teeth, 
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and the other end upon the watch, at the diftance of feveral 
feet, I can hear it very diftinétly.. 
The hearing I know only two methods of alleviating the diffcally of 
oes by oad: heating articulated founds; one is by furrounding the ear, 
fing the external with the hand open, and preffing it forward, the fingers and 
ear forwards» thumb being fixed behind it; this expedient does more than 
Or by atrum- might be fuppofed. Another method is, that of the application 
pet, though not of g trumpet ; which however, is of but little ufe, conftraéted 
confiderably 
niehal. as it is.at prefent. The difcovery of any inftrument to facilitate 
hearing, by being placed.in the mouth (probably afier the 
“tanner of a tobacco-pipe) would be of great importance to a 
‘numerous clafs of our fellow creatures, whofe faculty of hearing 
Probability that is nearly fufficient for common converfation. _ If an inftrument 
Eee fhould be invented, which will.do any thing at all in this way, 
ed to act on the OUT experience in regard to other inventions, encourages an 
—_ phn expeétation, that improvements will follow : means of affifting 
as tomagnify human fight havelong beendeviled; little indeed has been done 
founds, to afflift defective hearing ; it is however an objedt deferving of 
more attention than has been beftowed upon it. If'you thould 
be fo good as to infert this in your. Journal, I indulge a hope, 
“that fome of your ingenious cosrefpondents, compaffionating 
the unfortunate fituation of thofe whofe hearing is imperfeét» 
may be led to attempt difcoveries, the refult of which may be 
of extenfive utility. It is defirable to afcertain the beft form and 
fize of an ear trumpet, and what metal is to be preferred, 
Iam, Sir, 
Your moft obedient Servant, 
ALB. 


—- 


Reference to P. S. On referring to my quarto edition of the Journal, vol. 
eg ance IV. page 383, I find fomething correfponding to my own ‘ob- 
s n : : : i 

in the quarto fervation. I thal] bé extremely obliged if your humanity fhould ~ 

feteeat this. determine you to infert the above, as it may be a means of 

Journal. _exciting inveftigation ona fubject which is certainly of great 

confequence. ' 
ANNOTATION—W. N... 

id “a A CONSIDERABLE mafs of fpeculation concerning found | 

modification of 2nd the means of encreafing its ation on the organs of fenfe 

fy: means is to be found in my annotations on the experiments of Perrole, 

OF Hotebodiess at p. 416 of vol. I. of the mae Series of this Journal. “The 
excellen 
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excellent papers of Mr. Gough, at page 66 and 160 of vol. X. 


of the prefent Oétavo Series, concerning the augmentation of. 


founds, and the {peaking trumpet have added confiderably to 
our knowledge of this fubje€&t. The memoir of Haffenfratz on 
the fame inftrument in our Ninth Volume, p. 283, and ano- 


ther, by the fame author, on the Propagation of Sound,, at. 


Vol. XI. p. 127, alfo deferve to be confulted. From the 
whole confideration of the faéts it feems as if the fonorous 
vibration of the inftrument were of much more confequence 
than has hitherto been fufpeéted ; and it feems not impro- 
bable, that a large furface expofed to the aerial , pulfes of 
found, and having a tail of communication to be: applied to 
the teeth, or inferted in the ear, might have \confiderable 
effea, The ufe of the external ear, which has’ excited: fo 
much difcuffion, may, perhaps, be of this kind, ‘The expe- 
_riment of Dr. Moyes (Philos. Journal, III. 57) of conveying 
found (o great diftance through a ftring may be added to the 
“other faés; and tends to fhew that the fonorous undulation 
does not require to be tranfmitted through fuch: bodies as are 


_the moft denfe, uniform, and elaftic. Leather, or felts. or: 


~ palteboard, or various other fimilar materials, are more fre. 
_ quently obferved to tremble in the hand at certain particular 
founds than many other denfe bodies, 


All. 


Ealy and Corre& Method of verifying the Portion of a Tranfit. 
dnfirument, By J. S, Burt, Efg. Communicated by the 
_ Author. | 

ieee. . To Mr. NICHOLSON. 

et BERS Paragon, December 8, 1805, 
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A SHORT note having appeared in Mr, Kelly’s new edition Introduétory 


of Spherics, defcribing my method of verifying the pofition Of notes 


a tranfit inftryment, and thinking an account more in detail 
may not be unacceptable to your aftronomical readers, Iam 
induced to trouble you with it, that you may, if you pleafe, 
antler it ip your valuable Journal. | 


Your’s refpe@fully, 
JAMES STRODE BUTT. 


TO 
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The ufval mee TO make the line of collimation move in the plane of the» 
pl cea meridian, we are defired to obferve the tranfits of circum- 
ment by acire polar ftars, and if the intervals between the times of, their 
cumpolar fare tranfits are equal, the tranfit inftrament moves in the place of 
the meridian: for the axis and line of collimation being pre- 
vioufly adjufted, it muft pafs through the zenith ; and if it 
divides the circle defcribed by any circumpolar far, into two 
equal parts, it muft pafs through the pole. ‘ 
= requires the But hetea difficulty arifes which is a probable alteration, or 
pet a a a-want of uniformity in the rates of the clock or watch for 
24 hours. fo long a period as twenty-four hours, or during that portion 
of ‘time which the obferver may require to at his obferva- 
tions, fo'as to be fatisfed. 
Method inde- ‘ \Ai'method independant of the rate of a sige or wateh f for 
- pendant of this fg Jong atime, and alfo entirely of any other previous obfer- 
rate and of pre- P “3 ee =! 
vious right vations of right afcenfion, is a defideratum to pra€tical aftro- 
afcenfion, &¢. nomers, and alfo to thofe who occafionally amufe themfelves 
by oblerving time, and the rates ef their chronometers, in 
their prefent improved ftate; but who may be nnacquainted 
with aftronomical equations, of preceffion, nutation, &c. 
Rule, obferve - Rule, Obferve the difference of tranfits of any two circum- 
penti  Pi polar ftars, that are fituated nearly in the fame azimuth, or 
ftars, one above Vertical circle, the one above and the other below the pole: 


and the other and whofe difference of right afcenfion, is neatly. 180° ; 
below the pole; 


which differ only (namely ) 


a thort time, for Obferve, The tranfit of « caffiop. above the pole, and 
exampic> only @ immediately after it the tranfit of « urfe majoris below the 
any time after pole, whofe difference of tranfit is not more than 15 minutes, 
wards repeat == and Yor fo fhort a time the clock or watch may be fafely de. 
the obfervation 

upon the fars pended on. Then invert the operation, and obferve the tranfit 
when their of « caffiop. below, and « urfee above the pole. If their difference 
fituations as to 5 7 7a : 

the pole are Of tranfits is the fame in both obfervations, the tranfit inftre- 


reverfed. If the ment is accurately in the meridian; if not the error may be 
difference in 


time be the fale COrreéted by altering the pofition of the inftrument fill their 


the tranfit is difference of tranfit is the fame in both obfervations. 
sh peor Should the error be great it may be correéted nearly by any 


altered, &c. Of the theorems now in ule; (vide Wales on Time-Keepers) 
or half the difference may be fubftituted for the error, and by 
repeated approximation the tranfit inftrument may be accu- 

rately adjufted. 


The 
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The advantage of this Bacto 7 is, that you rely upon the Advantages. 
* flars keeping £2, of the time, whieh would otherwife be kept hire ogg 
by the clock or watch ; and it is of no confequence whether ftars, and not 
the obfervations follow one another on the fame day or week, by the clock. 
provided the inftrument is adjufted to the fame point ‘of the 
horizon, previous to obfervation, for there is little or no 
difference in their preceflion, &c. during an interval of a 
month, 

Another advantage is, that the obfervations ‘follow each The fhort in ine)? 


other fo foon, that you are not likely to be difappo inted bya cafe : 
change of weather ; for each pair of obfervations is complete of weathels &ce 
“as far as it goes, which is not/the cafe in the other method, 
which requiring an interval of twelve hours between each 
obfervation, a change of weather is more likely to take 
place, | 
‘A tranfit inftrament is the bafis of aftronomy, and whoever Other ufeful 
has the fixing of it fhould confider himfelf independant of temarks. 
every previous obfervation, and a@ing entirely’ upon prin- 
ciple, which is not the cafe where the adjuftment i is by previ- 
—oully obferved right afcenfion, and which require reducing to 
the day of obfervation; indeed nicely reduced right afcen-' 
ffons are not always in the hands of thofe who may be with to 
be in poffeffion of a fimple and accurate method of placing a 
tranfit inftrument precifely i in the meridian. tes 
* This method was devifed and ufed by me fince 1794, but 
i have never read or heard of any one ufing the fame. 
j.S. B. 
oN, B. Proper fart in this Lat. are, 
« Cafs. and « Urfa Majoris. 
B Cafs. and 3 Urfe. 
y Cafs, and « Urfa. 
atta the ftars of Draco and Auriga; 
. Cepheus and Urfa, 
Perfeus and Draco. 
A aia’ ‘comet was difcovered at the Royal Obfervatory’A large comet. 
‘Bec. 8, which paffed the meridian at 6." 24." 7. mean time. 
Obferved right afcenfion was - 353° 6° 41” 
Declination fouth = - = = © 23° 41’ 98” 
*,* Ihave fince heard that this comet was not again feen, 


Bit i is ai ae to have proceeded Caen 
4 Come 
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XII. 


A Comparijon of fome Obfercations on the Diurnal Variations of 
the Barometer, made in Peyroufe’s Voyage round the Worlds 
with thofe made at Calcutta by Dr. Balfour *. 


Barometrical Tae firft of the obfervations here referred to were Meee by 
pats er ae M, Lamanon, an ingenious naturalift who accompanied Pey-~ 
Tropiesby |» roufe, and who has given an account of them, (fee fourth. 
air ing »Y volume of the Voyage, o€tavo edit.), in a letter to M. de 
Condorcet, dated St. Catharine, 5th November 1785. . Dr, 
Balfour’s Obfervations are in the dfatic Refearches for 1794, 
and a fhort, account of them is alfo inferted in the fourth 
volume of the Tranfu@ions, R. 8. Edin. Hift. p. 23. 
M. Lamanon’s obfervations were made in confequence of 
_ inftruétions from the Academy of Sciences, dire@ing hin to, 
keep an exaét account of the heights of the barometer in the 
vicinity, of the equator at different hours of the day, witha 
view to difcover, if poflible, the quantity of the variation of 
that infrument, due to the aétion of the fun’ and moon, that 
quantity being there probably as its maxémua, while the varias 
tions arifing from other caufes are at their minimum. 
Lamanonufeda M. Lamanon was provided with one of Nairne’s ‘marine. 
eal a barometers, which, he lays, was fo little affected by. the 
motion of the fhip, that it might be depended on to the sq, 
ofaninch. In this barometer, he tells us, that from about the 
11th degree of north latitude, he began to, perceivea certain 
regular motion, fo that the mercury ftood higheft about the 
Regular diurnal middle of the day, from which time it defcended till the 
ue evening, and rofe again during the night, As they ap. - 
35% Ne proached the equator, this became more diftin@ly perceptible; 
and on the 28th of September, the fhip being then }° 17’. 
north latitude, a feries of obfervations was begun, and con: 
tinued for jevery hour till the Ift of O@ober, at 6 A. M, 
_ The following abftraé thews the refult of the obfervations oy 
the 28th and 29th. 


Twenty eighth of September. 


From 4 to 10 A. M. Barometer rofe. VW. 4% © 
From 10 A. M. to 4 P. M, fell 1 es 
From 4 to {0 P. M. rofe O *o 


"* From the Hiftory of the Royal Society of Edinburgh, 1805. 
Twenty, 
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Twenty ninth of September. 


From 10 (28th) to 4 A. M. fell 11, +3; 
From 4 to 10 A. M. rofe 1-45; 
From 10 A. M. to4 P. M- fell 1 35 
From 4 to 10 P. M. rofe 1 


_ The obfervation on the 30th were to the fame effeé ; and 
hence it is concluded that at the equator the flux and reflux 
of the atmofphere produces in the barometer a variation of The effe& is, 
about 1} line  Englith, correfponding, as M. Lamanon re- rece 
marks, ‘toa height in the atmofphere of nearly 100 feet. the computed 
According” to Bernouilli, the a€tion of the fun and moon ao 
fhould produce a tide of feven feet, and according to, Mr. 
de la Place, a tide not nearly fo great. 

It fhould be obferved, that when thefe obfervations were ‘Situation of the 
made, the moon was in her laft quarter, and the {un a few ine “ ers 
degrees to the fouth of the equator. The latitude on the ile ox sy 
28th was 50’north, and 11’ north on the 29th; in the night She was far out - 
between that and the 30th, the fhip croffed the line; and on 4 {4 
the’ 30th at noon, the latitude was 42’ fouth: the longitude 
all this while between 17° 31’ and 18° 33’ weft of Paris, by 
the time-keeper ; fo that the coaft of Africa, which was the 
neareft land, was diftant about 8° of a great circle, and the 
Américan continent about 19°, 

_ The agreement between thefe, and Dr. Balfour’s obferva- Argreement be~ 
tions at Calcutta is very remarkable. Dr. Balfour found that Maleate 
during the whole lunation, in which he obferved the baro- and thofe of Dire 
meter from half-hour to half-hour, the mercury conftantly fell es at 
from 10 at night to 6 in the morning ; from 6 to 10 in the a 
morning it rofe ; from 10 in the morning to 6 at night it fell 

again ; and laftly rofe from 6 to 10 at night. The maximum 

height is therefore at 10 at night and 10 in the morning, and 

the minimum at 6 at right and 6 in the morning.. The only - 

difference is, that in Mr. Lamanon’s obfervations, the 


minimum is ftated to have happened about 4 inftead ‘of 6. 


This, however, will not feem a very material difference, 
when it is remembered, that the inftant when any quantity 
attains either its greateft or its leaft ftate is not eafily afcer- 
tained with precifion. From thz obfervations as detailed by 
M. Lamanon, the time of the minimum feems to anfwer fully 
aswell to 5as ta 4; fothat the difference of the refults 1s in 

ang : every 


58. BAROMETRIC@L. CHANGRS, 
every view inconfiderable, and their coincidence on the 
whole, not a little fingular. The variations | in Dr. Bal 
four’s barometer between the neareft maximum and max imum 
is fometimes about ,*; of an inch, though 4 in general confi der- 
ably lefs. 
Whether the In the abftraét of Dr. Balfour’s obfervations referred to 
caufe which pror ahove, it is remarked, that it feems not improbable that thefe 
duces land and 
fea wiuds could. Variations of the barometer are conneéted with the recipro- 
_ produce the re- cations of the fea and land winds during the day and night. 
gular change- But whatever may have been formerly the probability of this 
fuppofition, it is entirely deftroyed by the obfervations of ‘the 
—moft prebably French navigators. _Thefe obfervations were made too ) far 
aie out at fea to leave room for fuppofing that the land ‘winds had 
—neither is it any influence on the phenomena to mM p0N they refer. It i is 
aan ei it atthe fame time doubtful, whether thofe phenomena can be 
vaurta cht ig afcribed to the atmofpherical tides produced by the fun and 
as it doesnot’ ~— moon, as the ebbing and flowing of the mercury in the baro- 
fallow the moon. 
meter appears to have no dependence on the pofition of 
thofe luminaries relatively to one another, but happens, it 
would feem, conftantly at the, fame hour, in_all afpects of 
the moon and all feafons of the year. The fubjeét is well 
deferving of a fuller inveftigation. We thould probably 
before now have had etic information refpecting it, if 
happily the able navigator above-named, and his brave affo- 
ciates, had been deftined to revifit their native fhores. The 
cruel fate of an expedition fo well planned, and fo well ap- 
pointed for the purpofes of fcience, will never ceafe to be 
/taatter of fincere regret. 


Annotation.—W, N. 


Probability that I have inferted the foregoing with a view, in fome meafure;. 
crcl Seee to afford a comparifon with Mr. Horfburgh’s paper on the fame 
caufed by afcend- fubjeét, at page 16. It is not without diffidence that I venture 
i eee to propofe a conje€ture on this fubje&t, which in faé requites 
the a#mofphere. More confideration than I can, at prefent, beftow on it. Its 
change feems to me to be governed by the afcent of the air 
whick would take place immediately beneath the fun, if the 
earth were flationary, and the furrounding defcent of the fame 
fluid, of which the circumftances and modifications are fo well 


« explained 
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explained by Prieur in his.memoir on the morning and even- 
ing dew {at p. 86, vol. IV. of our quarto feries,) The confider- 
ations there detailed may be eafily extended to thew alfo that 
the effeéts muft be greatly altered, and, in moft inftances, ob- 
literated by the vicinity of land; which even changes the re« 
gular trade winds into land and a breezes. 


XIV. 


Abprad of a Denon on the Dire&ion and Velocity of the Motion 
vof the Sun and Solar Sytem, By Dr. Herscuer. Lrom 

- the Philofophical TranfaGions, 1805. (A.) 

‘Tue learned author begins his paper by noticing Dr. Maf- Propér motions 
_kelyne’s table of the proper motions of 36 ftars of the firft g we ares 
magnitude, and conceives that if this table affords proof of 
motion in ftars in our immediate neighbourhood, the changes 
of pofition in minate double ftars, many of which are only to 
be feen by means of the beft telefcopes, likewife prove that 
motions are equally carried on in the remoteft regions of [pace. 

In 1783, the Doétor deduced from the proper motions ofDedu&tion of a 
the ftars, a motion of the fun and folar fyftem towards & her- mip piiganbon 3g 
cules; and the opinion he then conceived has been much direétion. 
ftrengthened by the confiderations {tated in the following pages. 

Should this doétrine be eftablifhed, many phenomena may be 
accounted for, which without it muft remain inexplicable, | 

Though it was propofed, by the admiffion of a folar motion, es Ae 
to take away many of the proper motions of ftars, by invefting (ich. smotion. 
the fun with a contrary one; our author admits that it will re- 
veal a vaftly greater number of concealed real motions than 
would be neceffary to admit, were the fun at reft; and that 
the neceflity for admitting its motion ought therefore to be 

well eftablithed. 

The motion of fatellites round their primary planets, and Reafons from 
of thefe round the fun, fuggefts the idea of a revolution of the gale edi 
latter round fome other unknown centre ; nor are we without 
_hypothefes built upon this conjeéture.* 

MT a poffibility of a folar motion has been fhown by the late 


~* See Syftéme du Monde de Lambert, p, 152, 158. Alfo Phil. 
Tranf for the year 1783, p- 283. Dp 
Ts 
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Dr. Wilfon, of Glafgow, upon theoretical: principles ; and its 
probability, from reafons of the fame nature, by M. de Lalande. 
Probability that © The rotatory motion of ‘the fun, from which the latter con- 
ot aa Ae cludes a difplacing of the folar centre, indicates a motion of 
Sein mo- tfanfiation in fpace; for it is‘not'very probable that the me- 
tions chanical impreffion which gave the former, fhould not alfooe- 
cafion the latter. This however can be admitted only as a 
plaufible hypothefis, until we attain a Rqontelge of the caufe 
of the rotatory motion. 
and the vari- _L his argument might be ftrengthened by clofely obferving 
able ftars alfo. the ftars which change their magnitudes periodically; for.if 
thefe changes arife from a rotatory motion,* a real motion. in 
{pace may be expeéted to-attend it; and the multitude of thefe 
y ftars is fo great, that their concurrent teftimony is defirable,. 
Three forts of But fetting afide theoretical arguments, the Doétor notices 
motions of ftars: {hat as all parallaGtic motions indicate the obferver not to be 
at reft, it may be neceflary to explain three forts of motions, 
which will frequently be alluded to in the following difeuffion. 
Faralla@ic, real, . Suppofe the folar fyftem to move towards a certain part of 
andapparente the heavens, the ftars, to an inhabitant of the earth, will ap- 
pear to move in an oppofite direétion. Lets p (Pl. I. Fig. 1.) 
reprefent the parallaétic motion of a fiar; which, if the flar 
have no real motion, will alfo be its apparent motion; but if 
it fhould have a real motion, which in the fame time that ‘it 
could have gone from s to p, would have carried it from s tor, 
it will be fecn to move along the diagonal s a; and pa, being 
parallel and equal to s x will reprefent its real motion, The 
triangle s p ais fuppofed to be formed in the concave of the 
heavens by three arches of great circles, the obferver being in 
the centre, and sp reprefents the paralla@tic, pa the real, and 
sathe apparent motion of the flar. The filuation and length 
of thefe arches in feconds of a degree will reprefent the direce 
tion and quantity of each motion; and calling the folar motion 
S, the diftance of the ftar from the fun d, and the fine of the 
ftar’s diftance from the point towards which the fun is moving 


@; the parallactic motion will be expreffed thus: oe : = 5p, 


The Jargeft ftars A motion of the fun will occafion paralla&ic Bi of the 
o> Pati ad ftars, and vice werfa; but to afcertain if paralla@ic motions 
motion. exift, fuch ftars fhould be examined as are moft vifibly affefted 


* See Phil, Tranf. for the year 1795, p. 68, and our Journal, 
Sy i QT iv 


by 


“kelyne’s catalogue on a celeftial globe, of which ten were 
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by folar motion ; which points out the brighteft ftars as moft 

proper for the purpofe; for any ftar may have great real mo- 

tion, but to have great’ parallaCtic motion it muft be in the 
neighbourhood of the fun. 

~ ParallaGiic-may be diftinguifhed from real motions by their The parailactic 
‘direGtions : for, \if a folar motion exift, all parallaGtic ones ine are di- 
will tend to a point in oppofition to the dire€tion of that mo- Hei ey 
‘tion; but real motions will be indifcriminately difperfed. 

Under thefe diftinétions, the proper motions of the flars, if and will com-. 
athe fun‘be ‘not at reft, will be parallaGtic, or compofed of real bine with the 
vand parallaétic; the latter cafe conftituting the apparent mo- Penh (onicelas)- 

‘tion of the ftar. 
eet ©» Dr. Hu next deferibes.the meeting of the arches arifing from pequaion of 


a dlaakdestticn of the proper motions of the 36 ftars in Dr. Maf- the parallagtic 
centre from obf, 


on many ftars. 


made by ftars of the firft magnitude, about the conftellation 


‘Hercules; beyond thefe there was no appearance of any ‘other 
than a promifcuous fituation of interfeftions.—Of the inter- 


“fe&ting points, that towards which the fun moves is denomi- 
mated the apex of ‘its motion; and as the ftars will then havea 
_ parallaétic motion towards the oppofite point, it has received 


“the appellation of a paratla€tic centre. 


} i |Taby~ 
i! spin} Interfecting points. Right Afceafion, Se ig 
Ifuits. 
of, Siriug and Aréurus, in the mouth of 21 0. . ce ce line ,yen. 
ree irius an Ar urus, in the mouth o 255 99°50 | 36 41°34 
. the Dragon - - - . | 
Pa y # 5 
| 2. Sirius and Capella, near the follow- || 5.5 9 32 .| 64 21 48 


. 3, Sirius and Lyra, between the hand 


4g, Capella and Procyon, S. of the fol- 


git 


—}. ~ ingleg of Hercules — - 


ing hand of Hercules. - = 

cue aot knee of Hercules - .- 27293 58: |°58 23 24 
4, Sirius and Aldebaran, in the follow. 263-25 98 | 44°39 47 

45. Aréturus and Capella, N. ofthe pre- 

|). ceding wingiot the Swan” - 

-| 6 Ar@urus and Aldebaran, in the neck 
~ of the Dragon + - 


7. Aréturus and Procyon, in fe pre- ‘ 
ceding foot of Hereules : 235. 3.13 | 46 21 34 


lowing hand of Hercules. - eeu talent..." 
} 9..Lyraand Procyon, peaceding the fol-.) 
lowing fhoulder of Hercules 

410. Aldebaran. and Procyon, in the} 
breaft of Hercules» * - 


266 46 49 | 66 48 11 
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Confirmation by As a further confirmation that the parallaCtic motion may 
other flarse be perceived in the motion of the brighteft ftars, Dr. H..ex- : 
amined the interfeGlions made by. the proper motions, of fome 
large ftars of the next order, with the arches in which the ftars 
of the firft magnitude move, and found L5 which gave fimilar 
refults with the former 10, in pointing out the fame part.of the 
heavens as a parallaétic centre. 
This refult cons Changes in the pofition of double ftars ‘alia the range Te- 
ye by double fy](, and may therefore be more eligibly afcribed to the effeat 
oa of parallax, than to admit of feparate motions:in different 
ftars: for, if the alterations of the angle of pofition were 
owing to a motion of the largeft ftarin each fet, fuch motions 
muft, in contradiation to probability, tend nearly tojone: par- 
ticular part of the heavens. This argument derives its vali- 
dity from the fame fource with the former, viz. the parallaétic | 
motions of at leaft 28. more flars pointing out the fame apex of 
a folar motion, by their direétion to its oppofite. — 
centre. 


and by the har- ‘The incongruous mixture of great velocity and pen 

meny ofthe — flawnels in the proper motions of the ftars of the fame magni- 

proper motions 

deduced from it. tude, is removed by the confideration of parallax from. the. 
folar motion ; and it will be feen that there isa general con- 
fifteney im their-motions. The fame obfervation is alfo appli- 
cable with re{pe& to the fidereal occultation of a fmall fiar . 
in the Swan. 

Inveftigation of | Dr. H. concludes from the foregoing premifes, that the ex- 
the direction of _nediency of admitting a folar motion will not be queftioned, 
the fun’s proper 5 2 5 ; i 3 
motion. and proceeds to inveftigate its direftion. He begins by. 

proving, that when the proper motions of two ftars are given, 
an apex may be found, towards which if the fun be fuppofed 
to move with a certain velocity, the two given motions. may _ 
~be refolved into apparent changes arifing from fidereal pa- 

An apex or pa- Yallax, the ftars remaining perfeétly at reft. For we muft 
sr debees he not admit more motions than are fufficient to account for the 
the apparent,  Obferved changes in the fituation of the ftars; and it would be 
motions of two wrong to have recourfe to the motions of two @ars, when 
tars, fuppofed : d | 
to have no real that of the fun alone may be fufficient to account for both ; 

_ motion, which confideration would be a fufficient inducement for fix- 
ing at once on the. calculated apex as well as.on the relative 
diftances affigned to the two ftars, could other proper 1 motions 

be, with equal facility, refolved into fimilar parallactic, aR 
pearances; but, when a third ftar does not direét towards the 

5 iid fame 
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famie apex ‘as ‘the former two, its apparent ‘motion cannot be 
refolved ‘by the effe@ of parallax alone; and this difficulty is 
further enhanced by the number of apices required to folve alt 
proper motions into parallaGtic ones, increafing, not as the 
number of ftars admitted to have proper motions, but, when 
their fituation is: favourable, ‘as the fum of an arithmetical 
feries of numbers, beginning at 0, confinued to as many’ terms 
as there are ftars admitted. | 

Vhe ‘author here’ propofes anvilluftration of his fubject by 
confidering the’ three ‘apices, or ‘interfeGing points, No. 1, 
2, 5, in the foregoing table. 

The diftance of Aréturas from the apex of the folar motion Namely Ar@u- 
is fourid to be 47° 7 6”, ‘and ‘its paralla@ic motion, which is ™* 294 Sirins, 
as.the'fine of that diftance 2.08718”, which is the apparent 
motion of Ar@urus, as €ftablified by obfervation. 

Admitting Sirius to bea very large far, at the diftance of 
1,6809 froth us, and computing its elongation from the apex 
of’ ‘sai motion at 138° 50/ 14. 5", its parallaétic motion 


will b be = 


— =$ p= 1. 11528”, which, alfo agrees with the 
sialon inotion already aleertained ‘by obfervation as the pro- 

per'motion of'Sirits. 

'  The'diftance of Capella from the apex of the folar motion is Hence the pas 
80° 54/46", atid admitting the velccity of the fun us)! hein aa 
the ‘before given point, it will occafinn a paralla@ic motion Of Carella, rola 
‘Capella, in’ a ‘dire@ion ‘89°54’ “48” fouth- following its pa- duced: 

rallel, amounting to 2.8125”. Capella is here taken fora 

ftar of the firft magnitude, fuppofing its diftance from us to 

bee equal te to that of Ar@turus. 

By conftrudting 2 a triangle, the fides of which reprefent the and by refolving 
ter me of every ftar, not at reft; one of the fides, re- this a the ap- 
ipretenting the apparent motion,will be equal to 0.4637”; the =o gir 
jother, fide, being the paralla@ic motion,-2.8125"; and the ag isi will be 
lincluded angle 18° 19’ 27% from which will be obtained the Cae 
‘thitd fide, or the real motion of ‘the ftar, '2.3757”. By the (fuppofing the 
given fituation’ of this triangle ‘with refped to the parallel of rer ee ) 
declination of ‘Capella, the’ angle of the teal’ niotion will be 

shad, “hich ‘ is 86°°34/'11” Horth:following the parallel of this — 
ftar. ftar. ~A~compofition “of -the-paralta@tic-and réal motions in 

eines satruetans;) will) produce. the! ppeaaliap parent motion} as 

‘eftablithed by 0 LEE 31 eae 

It is here obferved, that hat although the proper ‘motion of a 
et thisd 
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Bot it is not At third far is accounted for by retaining the fame apex of thé 
that all the real (Jar motion which explained the apparent. motions of the 
motion fhould : 
be a(cribed to. Other two, yet a great degree of real motion has been affigned 
Capella 5 to Capella, of which Aréturus and Sirius have been altogether 
deprived; which fhews that the apex of folar motion muft be 
fo fixed as to be equally favourable to every ftar proper for 
dire@ing our choice. Hence a problem arifes, for difcovering 
but the apex a point whofe fituation among three given apices fhall be 
Ore as fuch as if the fun’s motion be direéted towards it, there may 
real motions as be taken away the greatelt poflible quantity of proper motion 
imall as poffibles fom) the three given ftars. ‘The intricacy of this problem is, 
that by a change of the diftance of the apex from any one of 
the flars, its parallagtic motion, which isas the. fine of that 
diftance, will be affected ; fo that it is not merely the altera» 
tion of the angle of direétion which is concerned, ‘From the 
folution of this problem, a much more complex one would 
arife, as three ftars would certainly not be fufficient to direét 
the prefent endeavour to find the beft fituation of an apex for 
the folar motion. 
Apparent mo- __ It was before fhewn that the brighteft flars are the mof pro- 
tions of fix per for demenftrating the effeét of parallax, and that in fearching 
Mea es after the direGtion of the folar motion, the aim fhould, be. to 
reduce the proper motions of the ftars to their loweft quantities, 
The fix principal ftars, whofe interfeéting arches have been 
given, when their proper motions in right afcenfion and polar 
diftance are brought into one direétion, will have the following 
apparent motions ; 


tabulated. 


Names of the 


Direction of the apparent Motions. 
Stars. 


Sirtus, 68° 49 40.7” South-preceding. 

Aréturus, | 55 29 42.0 Ditto. 

Capella, 71,35 22.4 South-following. |.0.46374: 
Lyra, 56 20 57.3 North-following, | 0.32435 
Aldebaran, | 76 29 37.3 South-following. | 0.12341 
Procyon, {50 2 24.5 South-preceding. | 1.23941 


Sum of the apparent Motions,. | 5.35337 


Jn 
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fn feeking a folar motion, which requires the leaft motion Deduétion of a 
in the above fix ftars, let the line p.a, Fig. 1, which reprelents he pyc 
the real motion; be brought into the fituati on ma, and the real real motions of 
motion required will then be ata minimum. IF by the choice ofiblee — 
of an apex for the folar motion. the angle at s, made by 
the lines s p and sa, can be leffened, the quantity of sy 
motion required to bring the ftar from the parallaétic line 
pot to the obferved pofition a, will alfo be diminifhed. 

Tt has ‘already been fhewn that when two ftars only are given, A fingle line 
the line sp may be made to coincide with the line sa of both ueracts 
ftars, whereby their real motions are reduced to nothing; and rallattic effee 
that when three flars are concerned fome real motion muft be n° *"% ss 
admitted in oné of them. Now, fince all parallaGtic motions are 
direGted towards the fame center, a fingle line may reprefent 
the direétion of the effeét of the parallax. Therefore, lets P 
ors, Fig. 2, ftand for the direétion of the patalla@ic motion 
of the #6 and as in the foregoing table we have the angles 
of the apparent motion of fix ftars, with the parallel of each, 
the dire€tion of the line s P or sS muft be computed with the 
parallels of the fame flars, which may be done as foonas an apex 
for the folar motion is fixed upon. The difference between 
thefe diigles and the former will give the feveral paralla@tic 
angles P sa or Ss a, required for an inveftigation of the leaft 
quantity, ‘ma, belonging to-every ftar. 

’ “The author exemplifies what he here lays down, by fuppofing Computation, 
the fun to move towards A Herculis; and calculating the re- aoe 
quired angles of the direGtion in which the effe@ of parallax towards a Here 
will be exerted with the fix ftars already fele€ted, he obtains culls. 
the angles of the paralla€tic motion with the paralle!, the dif- 
ference between which and the former apparent angles with. 
the parallel of each ftar gives. the angles of the apparent with 
the parallaétic motion, as reprefented in Fig.2. The lines s a 
teprefent the annual quantity of the apparent motions. 

' When the fituation of the laft mentioned angles is regulated 
as in the figure alluded to, the feveral lines ma may be drawn 
perpendicular toS P, and by computation their quantity will 
be found to be— 


. 


5 
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A more favours 
' able apex. 


Its fituation. 
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Sirius a x 0.654377 
Aréturus 9 3 > 2 |) 1128784 
Capella - - 0.10887 
Lyra - - = 0.11281 
Aldebaran - - 0.01104 


Procyon « pe 0.04998 


Sum « - Zs 22491 

The refult of this inveftigation is, that by admitting a motion 
of the fun towards ~ Herculis, the annual proper motions. of 
the fix ftars alluded to, of which the fum is 5.3537”, may be 
reduced to real motions of no more than 2.2249”. 

The author here obferves, that although the precife place 
of the beft apex is difficult to afcertain, a more favourable one 
than that above propofed may be obtained : for, by in{pection 
of the figure which reprefents the quantities of real motion 
required, when a Herculis is fixed upon, it will appear that 
by a regular method of approximation, the line $ P may be 
turned into a fituation, wherein all the angles of the apparent 
motion of the fix ftars will be much reduced; and it is eyi~ 
dent that the parallactic line S P fhould be turned more towards 
the line sa, reprefenting the apparent motion of Sirius. He 
accordingly tries a point near the following knee of Her- 
cules, whofe right afcenfion in 270°, 15’, and north polar 


_ diftance 54°. 45’, fee Fig. 3, the quantities required for con, 


{truéting which are found by the fame method as already de- 


-{cribed in Fig, 2. By a calculation of the angles and the leaft 
_ quantities of real motion, according to this apex, it appeared 


Suppofition that 
Sirius may be 
m ft affected b 
parallax, as 
brighteft 5 


or Ar€turus, as 
having the — 
greateft apparent 
motion. 


me* 


that the annual motion of the fix ffars was reduced to 1.4594”, 
which is 0.7655” lefs than when the apex was a,Herculis. , 
In the approximation te this point, it appeared, that when 
the line of the paralla@tic motion of Sirius was made to coincide 
with its apparent motion, a certain minimum might be eafily 
obtained of the other parallaétic motions, But as Sirius has 
not the greateft proper motion, the author conceived. that 
another minimum, obtained from the line wherein Aréturus 
appears to move might be more accurate; as this ftar from 
its great proper: motion may be more affeéted by the parallax 
arifing from the motion of the fun. He therefore chofe a point. 
not only in the line of the apparent motion of Arcturus, but 
equally favourable to Sirius and Procyon, the remaining two 
‘tars which have the greateft motions. 


Gt If 
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‘If the principle of determining the diréétion of the folat 
thotion by the ftars which have the greateft proper motion, be 
admitted”, obferves the author, ‘ the following apex muft Apex on this la& 
be extremely near the truth: for, an alteration of a few mis [PPofition. 
’ 
nutes in right afcenfion or polar diftance either way, will im- 
mediately increafe the required real motions of our ftars. Its 
place is, right afcenfion 245° 52’ 30”, and iiorth polar diftance 
40° 22”, ‘The calculation is delineated in Fig. 4. The fum 
of the leaft quantities of real motion in this experiment is 
0.95595”, lefs than the former by 0.50343”. 
In thefe calculations the author has proceeded upon the 

shutiots of obtaining the leaft poffible quantity of real motion 
~ to afcertain the moft favourable fituation for a folar apex, and 
“has proved that the fum of the obferved proper motions of the 

fix principal ftars may be the refult of a compofition of two 

bother motions} and that if the real motions were reduced to 
their fmalleft poffible quantities, they would not exceed 0.9559. 
‘The Do@tor, however, feems to think that thefe real motions If the neareft 
“may not be brought down to the low quantities mentioned; and + lees ag 
proceeds to thew that this ‘circumftance will not affeét the ars lax, their pro- 
guments he has afed for eftablifhing the method he has adopted; Pe motions 
“5 may alfo be 

for, although the great proper motions of Arcturus, Procyon; more evident. 
‘and Sirius, are ftrong indications of their being affeéted by 

“parallax, it is not probable that the apparent changes of 
~ their fituations fhould be entirely owing to folar motion; but 
that their own real motions would have a great’ fhare in 
them; and itis evident that in parallaGtic motions the diftance 
of a ftar from the fun is of material confequence ; and as this 
cannot be affumed at pleafure, we are not at liberty to make 
the parallaGtic motion sp, Fig. 1, equal to the line sm; hence 
it follows that the real motton of the ftar cannot be from m toa, 
~ but will be from ptoa. If, however, ma be a minimum, pe 
when sp is given, will alfo be a minimum, and if all the ma’s 

in Fig. 4 be minima, the sp’s will give the pa’s as {mall as 
“poffible ; which is the point defired to be eftablifhed. 
: ‘In concluding Dr. H. obferves, that as it is known that gb ares 
“Proper motions do exift, and as no folar motion can refolve (rere es, 
them entirely into parallaGtic ones, we ought to prefer that di- 
_ Feétion of the motion of the fun which will take away moft 

: real motion, and this, as has been fhewn, will be done when 
the right afcenfion of the Apex is 245° 52’ 30”, and its north 


polar diftance 40° 22’, 
Fo ' New 
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XV. | 
New Expertments on the Solution of Sulphur in Alcohol, and the 
various Kinds of Ether. ByWi. Favre *. 


Probability that Ps 


ecg seat E. my firft note on the folution of fulphur in-alcohol, I an- 


folve more fule nounced an.intention of examining the folvent power of the | 


phur than al- 


ard feveral ethers upon. this combuftible; which I had at that 


time been prevented from, by being obliged to leave Paris 
for Bruflells, ‘to take the office of apothecary tothe military 
hofpital. In the paper allwded to, ‘I hinted that it was prob- 
able ethers would diffolve fulphur im greater quantity than, 
alcohol; I had been led into this opinion by the refults ob- 
tained from mixing this.mineral with alcohol, at various de- 
grees, I obferved, as already ftated, that the more alcohol 
was re@tified, the more readily it diffolved fulphur ; and vice 
verfa, which difference I imagined to proceed from’ the 
greater quantum of +hydrogen contained in highly reétified 
alcohol. Knowing ethers to contain lefs carbon and more 
hydrogen than alcohol, I hadno doubt that they would dif- 


folve a greater quantity of fulphur. The refult of the fe- 


veral experiments, which I made under this mpreffion, I 
am now about to detail: from which it will be perceived 
that I was not miftaken in my conje€ture. I fhall alfo fub- 
He join the new experiments, which I made with alcohol, to 
afcertain the precife quanity of fulphur it is capable of dif- 
folving, in order to compare the refults with thefe obtamed 
from ethers. wea | 


_ Preparation; & — The ethers I employed were prepared with much exa@- 
of the ethers. 


nefs, and according to the methods recommended by pro- 


feffor Fourcroy.. I took care, in each experiment, to afcer- 
tain the fpecific gravity of the ether made ufe of, the quan- 
tity of fulphur diffolved by it, the various refults obtained 
with or without the contact of the fun’s rays, and the pro- 
perties of fulphurated ether. 


Firft and fecond Experiments. 
Sulphuric ether — Tneach of two fix-ounce matraffes I put two drachms of 


by long digefti f ‘ = 3 iy 
vitor: heat the flowers of fulphur, prepared in the fame manner as for 


took up nearly * Van’Mons’s Journ, de Chimie, Vol. VI. 
the 
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the experiments mentioned in my firft note, viz. nicely one-thirteenth 
wathed, and one ounce of reétified fulphuric ether, whofe See ae 
weight was 0.7396, Having fecur@l the mouths of the mate only one-feven- 
iraffes with luting, 1 put one in a very light place, and the rapa “e 
other ina dark place. I thook them every day, and at the © 
end of a month, filtered their contents. On examination the 
%twofulphurated ethers-ebtained by thefe operations, prefented 
the following charaéteriftics : 
‘The colour of the ether expofed to the light was fcareely 

changed ; it had a powerful hydro-fuiphurous fmell, and its 
tafte was difagreeable, and likewife hydro-fulphurous. 
Mixed with diftilled water, it precipitated nothing; but I 
remarked that the water diffolved a much lefs quantity of it 
than when pure. In proportion as the ether became volati- 
lifed, the fulphur formed a whitith {cum on the furface of the 
liquid, which at length was precipitated to the bottom of the 
glafs in which the experiment was made. (I fhall hereafter 
mention the quantity-ef this precipitate.) Put in conta@ 
with white metals, it deeply blackened them. (Care mult 
be taken in this latter experiment to clofe exaély the mouth 
of the veflel in which the metals are, placed in conta@ with 
fulphuric ether, on account of the great tendency of ether Se 
to be converted into gas by its attraétion of caloric from fur- 
rounding bodies.) When mixed witha folution of acetite 
of lead, it gave a pretty confiderable black precipitate. 

The fulphurated ether prepared without light, poffeffed 
all the properties ef the-other, but in a lefs degree. It alfo 
was lefs impregnated with fulphur: for, on a repetition of 
the experiment, and carefully weighing the prodyéts, I 
found that each ounce of the ether prepared in the light con- 
tained 38 grains of ero ; 4 ay that prepared in the dap 
held only 29, ; 


~ Third and fourth Experiments, 


Having proceeded as above defcribed, with nitric ether Nitric ether by 


weighing 0.9088, I obtained an ether whofe colour was in the fame treat 
ment took up 


mo degree changed; its {mell and tafte, though hydro-ful- nearly one 


phurous, were not fo powerful as thofe of fulphurated ful- twenty-fecond! 
part of fulphur 
pharic ether; mixed with diftilled water, it prefented the? in the light; and 
fame phenomena, but “depofited a lefs quantity of fulphur: a 
u 
it pr omoured white metals lefs forcibly than the preceding pi cnn 


ether; ~~ 
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ether ; and, in a word, it had all the qualities of fulphurated 
fulphuric ether, but in a lower degree. It likewife con- 
tained a lefs quantity of fulphur; the refult of the experi. 
ment made in the light being but 22 grains of precipitated 
fulphur ; and 20 for that conduéted in darknefs. 


Fifth and fixth Experiments. 
pt ether With muriatic ether, weiging 0.7196, proceeding as al- 
Tibcaecnch ready defcribed, and at the fame proportions, I obtained a 
in the light ; and fulphurated muriatic ether, poflefling all the peculiarities 
re Aiadies ¥- above mentioned, but weaker. It contained only 13 grains 
dark. of fulphur, when conduéted in the light, and 93 «swat wher 


managed in the dark, 


Seventh and eighth Experiments. 
pertie ether Acetic ether weighing 0.8664, diffolved but a very: fmat: 
Sede fae: portion of fulphur, and its qualities were but flightly marked. 
It contained but three grains of fulphur in an ounce of ether, 
in the experiment made in the light, and about 17 Brains in 
that made in the dark, 


Ninth Experiment, , 
Solution ef ful-  “Haying made the foregoing experiments, I wifhed to 
ae pr eal afcertain the difference exifting between the feveral ethers 
than that of ful- and alcohol, in refpect to their capacity for diffolving fulphur: 
Phuric ethers therefore retraced the experiments I had formerly made 
with alcohol. To avoid the repetition of what has beenal- 
ready communicated in my firft effay, I fhall here merely 
ftate the quantity of fulphur I have been able to diffolve, ei- 
ther by fubmitting the mixture to a heat lefs than fufficient tao 
caufe the alechels to boil, or by expofing it to the light, or by 
placing it in a dark place. For thefe experiments I ufed al- 

cohol of 43 degrees. 
After digefting for 12 hours over a gentle fire an ounce of 
alcohol with two drachms of the flowers of fulphur, I ob- 
tained 23 grains of precipitate, 


Fenth and eleventh Experiments, 

On leaving fimilar mixturesy, on€ expofed to the fo of 
the fun, and the other ina place impervious to the light, 
during a month, and proceeding as already defcribed, I ob« 

) | tamed 
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tained 16 grains from the firft mixture, and 13 from the fe- 
cond, 

Afler what has here been laid down, it is evident that ful- Recapitulation. 
phuric ether diffolved the greateft quantity of fulphur ; ; for, 
after frequently repeating the experiment, I found the ave- 
rage to be 25 grains in an ounce. Nitric ether and alcohol 
at 43 degrees, didiapes nearly in the fame proportions ; and 
acetic ether the leaft of any. 

It has been long a defideratum in medicine to difcover a Sulphurated 

method of adminiftering fulphur in a ftate of extreme divi- he isa good 
fion, efpecially in complaints of the lungs and difeafes of the 
fkin.. With this, intent, phyficians have recommended it to 
be diflolved in effential oils, and to form what is known in 
pharmacy under the title of bal/ams of sulphur, terebinthinated, 
anifated, &c. Thefe medicaments have the difadvantage of 
giving to the mixtures into which they. enter an almoft-in- 
fupportable tafte and fmell of fulphurated hydrogen.  Sul- 
phurated ether is free from this inconvenience ; it may be 
eafily mixed with other potions, to which it gives very little 
{mell; and as the feparation of the fulphur is only occa- 
fioned by the evaporation of the ether, it may be eafily pre- 
vented by keeping the mixture to which it is added clofely 
corked, I have already adopted its ufe with fuccefs, ad- .  .. - 
miniftered either upon fugar, or with any appropriate ye- 
-hicle: feveral phyficians of my acquaintance, for whom I 
have prepared it, have likewife employed it with advan- 
tage: and I hope, ere. long, to be able to flatter myfelf 
as. having. added an efficacious medicament to the art of 
healing. 

The fulphyrated ether may be alfo fuccefsfully employed It may be ufed 
to deteét the adulteration of wine with preparations of lead: re died for lead 
_in addition to the facility with which this ether precipitates 
the lead, in the form of a black fulphur, it poffeffes the ad- 
vantage of introducing nothing into the wine that can de- 
ceive as to its quality, which fometimes happens even to 
thofe who are accuftomed to ufe the folution of fulphur of 
potath. : 

Iam now occupied in the cryftallization of fulphur dif- 
folved in ether, the refult of which.I fhall lofe no time in 
laying before the public, . 


ta. | 
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Periodical 
works are of 
modern invene 
tion. 


Advantages dee 
rived from {ei- 


entific Journals. 


SCIENTIFIC PUBLICATIONS, 


XVI. 


On the Usility of feientifi c periodical Publications, Ina Letler 


from Mr. Ricuarp Winter. To which are added, fome 
Experiments of Heat produced by a Blaft of Air from. Bel» 
lows. 


To Mr. NICHOLSON. 
Dear Sir, 


. ‘Tue advantages derived from fcientific periodic publicde 


tions, are an- acquifition which former philofophers were not 
poffeffed of; and it was not until ‘the laft century they were 
firft inftituted, The rapid progrefs of {cience and information 


-fince that period, would be a fufficient argument in favour of 
-their decided utility, without any reference to fyftematic trea- 


tifes publithed, of undoubted merit, and fanétioned by uni- 


-ver(al approbation, 


To. the a@ive and ingenious wee in early life this sod of 
information. is steele Befides furnifhing new ideas to 
the young ftudent, they point out the precife ftate of the dif- 
ferent branches of human knowledge; they’ teach him the 
neceffary caution for condu@ing experiments with vigour and 


accuracy, inftead of drawing conclufions from a few infulated 


‘analyfes, or imagining that his data are fufficiently perfea for 
eftablifhing new fyflems. By reading thefe publications it is. 
‘that he will enlarge his general conceptions, and will Jearn 
to emulate the various illuftrious charaGters of all the enlight- 


ened countries of the world. In thefe treatifes his. views will 
not be confined to one objeé, but he will contemplate a fcene 
continually varying. The pbyfiology and phenomena of the 


animal and vegetable kingdoms; the ations and re-a€tions Of - 


the different elementary fubftances in nature, and their com- 


‘binations with each other, will pafs in fyccefion under his 


obfervation. 

The great phyfical laws which conftitute and maintain the 
equilibrium of the world, are inferted in refpeétable works of 
this nature as they are difcovered and demonftrated, while 


‘the"errors of former philofophers are dete@ted and’ expoléd ; 
‘by Which means he has an opportunity of afcértaining the va- 


jue and correGinefs of thofe works he may be already i in pe 
fefion of, 


iw To 


— 


= 


——— 
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To thofe who confult an Encyclopzdia for fcientific matter, 
thefe publications are of indifpenfable utility, by continually 
pointing out the numerous improvements as they become pub- 
lic, and by that means the general fyftem of philofophical 
knowledge is kept to the level of the exifting ftate of dif- 
covery. 

To the mechanic a repofitory of this kind muft be highly 
ufeful, as the receptacle in which he may record his labours 
and improvements, and fecure to himfelf the well-earned fame 
of his difeoveries, at the fame time that he derives advantage 
from others following his example in their contributions to the 
general fund of {cience, 

In fhort, there is no clafs of individuals but may profit 
from) this method of extending ufeful knowledge, The {mall 
fum of feven-pence or eight-pence a week to any economical 
perfon is trifling, and there is no doubt but every enquirer 
will find fomething of which he may abridge himfelf, in order 
to become poffeffed of {uch an affemblage of facts and opinions. 
He is as it were making himfelf intimate with a clafs of men 
whofe names will be read with admiration by a grateful pofte- 
tity. It is only by familiarizing the mind with the fublime 
objeéts. of {cience, and diffufing them over the face of the 
earth, that we can expeét* to eftablifh that fpirit of philans 
thropy and focial order, which is fo neceflary to the happinefs 
of the human race, 

I will leave it to your judgment to atidlge, or cancel the 
iakenle of this paper, as it would perhaps exclude more va- 
table aie 
r Iam, Sir, 

With the greateft refpeét, 
Your very humble fervant, 
. RICHARD WINTER, 
21, Boljover Sireet, 
_ Dec, 14, 1805. 
Se 


The following experiments were made in order to afcertain The thermome- 
ghether a current of air projeéted upon a thermometer would ea a ea 
increafe or diminifh the temperature.. I made ufe of a pair lows. 
of common bellows, the contents of which, when opened, 
were 95 cubic inches; the diameter of the end of the pipe 


Was 


(c3 


Large rainbow 
where the fun 
was 2° high. 


Another inter- 
fedting bow, 
over the fea. 
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was ,3,(hs of aninch. The thermometer was adapted to Fab~ 
renheit’s fcale, and the refults of three experiments are exhi- 
bited an the following table: 


Number of | Time of Therm, 

_ Blatts. blowing. . votes. 
Exp. t. <= 425 6. minutes, AP, 
Zest 222 3--—— 3.75 

Je 217 3 - my 


The current of air was dire€ted againft the bulb of the 
thermometer. The diftance of the pipe out of which the air: 
iffued, was half an inch from the bulb. ‘The experiments 
were repeated with every caution poffible for twelve times, 
and always with the fame refults. 

Mr. Dalton obferved (Philof. Journal, III. 160), that the 
thermometer fell on exhanfting the veffel in which it was 
placed, and rofe again om re-admitting the air. It is probable 
that the rifing of the thermometer in my experiments may be 
referred to the fame caufe, viz. the greater capacity of a vae~ 
cuum for ealoric than atmofpheric air. 


XVI. 


An Account of two interfitting Rainbows, feen at Dunglafs 
an Kafe Lothian in July laf, was communicated by Profesor 


Prayrarr *, 


Ar Dunglafs, where I happened to be in the beginning 
of July laft, 1799, our attention was called one evening, a 
little before funfét, to a very large and beautiful Mun BoW: 
formed on a cloud which hung over the fea, and from which a 
ihower was falling at a confiderable diftanceto the S$. E. The 
fun was about 2° high, fo that the arch was not much lefs than 
a femicircle, with its higheft point elevated about 40%, At 
the point where the northern extremity of this arch touched the 
horizon, another arch feemed alfo to fpring from the fea, di» 
verging from the former at an angle of 3° or 4°, on the fide 
toward the fun. 


* Edin, Tranf, 1805. Hiftory, p. 8 
This 
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This arch did'not’ éxceed 7° or 8° in length ; it was of the Tt wes a thoit 
fame breadih with the principal bow ; it had the colours in the apa 
fame order, and nearly of the fame brightnefs; or if any differ- 
ence was difcernible, it was, that the tranfition from one co- 
lour to another was not made with fo much delicacy in the laft- 
mentioned rainbow as in the former, 

We recolleéted that a phenomenon fimilar to this is defcri- and was appa- 
bed in the Philofophical Tranfuctions, as having been feen at ese 
Spithead, and that it is afcribed by the gentleman who obferved the fuz’ says 
it to the refle@tion of the fun’s rays from the furface of the fea, 
foas to fall an the cloud where the rainbow was formed. This 
hypothefis feemed to agree exaétly with the phenomenon now 
before us. 

~The accidental rainbow, fy fo it may be called, was feen from the fmooth 
only at the extremity where the principal arch rofe from the we 
fea, and where of confequence, the fun’s rays, refleéted from 
the furface of the water, at that moment very fmooth, might 
fallon the drops of rain. The other parts of the cloud could 
not receive rays fo refle€ted, as the land intervened, and 
there, accordingly, no veftige of a accidental se i was 
obferved. 

The accidental rainbow lays as was already faid, on the Its center was 
fide toward the fun, and this is agreeable to the hypothefis ; ¢ : anh the hori- 
for the rays that after refle€tion from the furface of the water 
fell on the drops of rain, muft have come as from a point 
as much depreffed below the horizon, as the fun was at that 
inftant elevated above it. The axis of the accidental rain- 
bow muft therefore have made with the axis of the prin- 
cipal, an angle equal to twice the fun’s elevation, and its 
center muft have been elevated by that fame quantity above 
the centre of the other, fo that if it had been complete, | it 
would have been wholly between the principal rainbow and 
the fun, s 

‘The only cirumftance in which the appearances did not per- but the interfec- 
feétly correfpond with this hypothefis, was, that the two rain- kage 
bows did not interfeét one another in the horizon, but rather a the horizon. 
Jittle above it. This however, ought to have no great weight, 
as the refleGed image of the fun cannot have prefented (o the 
eloud a difk fo regular and well defined as the fun itfelf and 

the 


enw et 
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The inclination 
of the two ares 
computed, 


and was a jittle 
moore than the 


eftimate. 
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-the accidental rainbow muft have fomewhat participated- of 
this indiftinétnefs * bial 

When m9 all of this kind occur, it wouid afford a fure 
means of trying the juftnefs of the explanation, if the in- 
clination of the two bows were obferved, and alfo the fun’s 
altitude at the fame time. Thefe two things are neceflarily 
connected ; for if we call I the angle. of their interfe@tion, E 
the elevation of the fun, and S the angle fubtended at the eye 
by the femidiameter of the rainbow, if complete, an angle 
which is conftantly the fame, and nearly equal to 42°, it is 
fin E. 
fin S 

Computing from this formula, the inclination of the two 
bows in the prefent: inftance comes out nearly 5° ; fomewhat 
greater than I was inclined to eftimate it by the eye. ’ 

Phenomena of this kind can but rarely occur, as the necef- 
fary conditions will not often come together. The principal 
rainbow muft be over the fea; the fea itfelf muft extend fome- 
what on the fide toward the fun; it muft be fmooth and 
tranquil, and the fun fo low that the light refle€ted from the 
water may be confiderable. Were it ever to happen that the, 
accidental bow was completely formed; the effe€&t could not 
fail to be very ftriking. 


eafy to infer from fpherical trigonometry, that fin 2 I = 


* As the place of interfe&ion will lie in a plane paffing through 
the eye of the obferver and parallel to the plane of refleétion ; does: 
not this fa&t afford ground for a fufpicion that the refleGtion, at this’ 
Jow altitude, was made, not from the furface of the fea, but. from 
that of the ftratum of vapour which occafions looming, and has, 
been {0 well treated of by Dr. Wollafton and others, (fee our. Jour-. 
nal, VI. 46, and elfewhere}, and that this ftratum was higher. 
farther out-at fea than near the coaft ?>—N. 
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Notice of a Collection of Memoirs which have lately appeared ai 
Paris, being Part of a Work on which the celebrated Lavoifer 
was employed till the lamented Clofe of his Life; ‘with a 
Tranflation of that. Memoir, in which he claims the modern 
Theory of Chemifiry as lis own exclufive Difcovery. Received 

_ From Mr. W. A, Cadell, at Paris. 


To Mr. NICHOLSON, 
SIR, , ‘ Paris, O&. 27, 1805. 


I HAVE ‘ranflated the two following paffages (pages 4 and 5) See introdudtorg 
from a work which has lately appeared in two volumes o€tavo, nae 
entitled Memotres de Chimie. They will prove interefting to 
the readers of your Journal, The firft is the notice prefixed 
to the work by Madame Lavoifier, (now countefs of Rumford) 
it is written with the eloquence of real feeling, and I refer to 

it for an account of the nature of the work ; the fecond.proves 
‘completely that the new theory of chemiftry is due to M, La- 
vofier alone. I alfo fend you the titles of the papers of which 

the work iscompofed. Iam, 

os Your very humble fervant, 


W. A..CADELL. 


ee CONTENTS OF THE TWO VOLUMES. 


Parr. T.—General Views on Caloric: its Effedts ; the Manner of 
. meafuring at, and the Formation of Liquids and Fluids. 


ft mem. on caloric, by Lavoifier. “Mec: Ac, des Sci.1777. Contents of the 
_ 2. On caloric, and the means of meafuring its effects, ib,1780. = atoll 
Lavois. et Laplace, 

3. Supplement to the preceding. Lavois. and Laplace. 

4, On fome of the principal phenomena of chemiftry.— 
ie Soc. Philom. 1790. 
' §. On the natural zero, Seguin. Annal, de Chim. 1790. 

6. On the effects of heat in dilating metals and glafs, &c. 
Laplace-and Lavoifer. 

7. On the paffage of folids to.a itate of liquidity by means 
of heat. Lavoifier. 

8, On the action of heat on liquids from their freezing point 


to that of their vaporization, Lavoifer, 
On 
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§. On the combination of heat with different evaporable 
fubftances and the formation of feveral fluids. Lavoifer. Mem. 
Ac. Sci. L777. 

10. On the eleétricity that is abforbed by pote that pafs to 
the ftate of vapour. Luvoifer and Laplace. M, A. S. 1781. 

11. On the a@tion of heat on fome aerial fluids from the 
freezing to the boiling point. Guyton and Duvernois. 

13. On tomer meeimces whtcn are conftantly in the ftate of 
aerial fluid at the ordinary temperature and preflure of the 
atmofphere. Lavozfier. 

13. Memoir on fome liqnids which can be obtained in an 
aerial form at a degree of heat a little above the mean tempe- 
rature of the earth. M. A. S. 1777. 

14, General views concerning the formation and conftitu- 
tion of the atmofphere. | 

15, On the caufe of fome of the principal phenomena of 
meteorology. 


Part If. On the Decompofi tion of atmofpheric Air, its Analyfis 
and the Converfion of its Principles into the folid or eee 
State. 


Seerron I, On the Decompofition of Air by metalic Subftances 
and the Formation of Oxids. 


1. Memoir on the action of mercury upon atmofpheric air. 
Lavoifier, In pars. in M. A. 8. 1777, p. 186. 

2. On the decompofition of atmofpheric.air by the oxida- 
tion of lead and tin performed by means of a burning. glafs 
under a glafs receiver. Lavoifier, Opufc. Chim. chap. 6. pub. 
‘in 1773. Ed 

3. On the oxidation of tin in clofe veflels, 8c. Lavoifien 
Read in 1774. 

4. On the decompofition of atmofpheric air by iron, Lavois. 

5. Hiftorical details on the caufe of the augmentation of 
weight that metals acquire when heated with coniag of air. 
Lavoifier. tis the paper of which I fend you the tranflation. 


Seciton II, on the Decompojition of Air by fimple inflammable 


Subjtances which form Acids by their Combuftion. 
1. Memoir on the decompofition of air by phofphorus, and 


the formation of phofphoric acid. Lavoifier, Opufe, Chim. 
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yea Supplement to the preceding paper. Lavojie er M. A. S, ——' «aime 
W777. god by Lavoiliers 
3. Proving that caloric difengaged from vital air during 
combuttion is not poffeffed of weight fulceptible of Being efii- 
mated. 
4. Procefs ufually employed for obtaining phefphorus, phof- 
phoric acid, and phofphoreous acid. Seguin. 
5. Memoir on the combuftion of phoiphorus employed as 
an eudiometer. Seguin. 
9. On the decanpagiton of air by fulphur, the formation 
of fulphureous and fulphuric acid, and the ule of fulphurets 
ineudiometry. Lavoisier. 
7. On the procefs employed in commerce to obtain the ful- 
phureous and fulphuric acids. Seguin. 
8. On the decompofition of air ™ charcoal and the forma. 
tion of carbonic acid. Lazoifier. M. A. S. 1781. 
2. On the formation of nitric acid by the immediate com- 
bination of azotic gas and vital air. Seguin. 
10. On the eudiometer compofed of nitrous gas. Seguia. 


Sec1ron IIl. On the Decompofition of Air by thofe fimpie tn 
— flammable Subjianceswhich donot foria Acids by their Conbuftion. 


1. Mem. Account of the la experiments on the decompe- 
fition and recompofition of water, avoifer Journal Polytip. 
February, 1786. 

2, Shewing that water is not a fimple fubflance, but a binary 
“combination of hydrogen and oxigen. Lavoifier. read in 1783, 

3. Shewing by the deconipofition of water that it is not a 
‘fimple fubftance, and that there are feveral means of obtaining 
in abundance, the hydrogen gas, which is one of its elements. 
“Lavofier M. A.S.1781. | 

4, Report on the paper of Seguin, which treats of the com- 
buftion of hydrogen gas with vital air. Lavoisier, Laplace, &c. 
5. On the combuftion of hydrogen gas in clofe vellels. Four- 
ty Vauquelin, and Seguin, read i in 1790. 


awe IV. On the principal Phenomena of the Animal 
ss Economy. 
1. Mem. Experiments on the refpiration of animals, and the 
change which takes place i in ait in the aoe M.A. S$ 
1777. p. 185. 


u 2 2. The 
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%. The alterations that the air undergoes during refpiration. 
Lavoifer, read in 1785. 

3. Memoir, report ona paper of Seguin’s concerning refpira-’ 
tion and animal heat. M@aquer and Fourcroy. 

4, On refpiration and animal heat. Seguin. 

5. On the refpiration of animals. - Seguin and Lavofier, read 

in 1790. 


Notice prefixed to the Work (by (Mad. Lepomis counte/s of 


Rumford. 
Intention of In the year 1792 M. Lavofier had formed the defign of 
eabt Hie "making a colleétion of all his memoirs which had been read at 
memoirs, the academy during the twenty years preceding. This would 
have formed in fome degree the hiflory of modern chemiftry. 
In order to render this hiftory more interefting,. and more 
complete he had propofed to infert the memoirs of thofe, who 
having adopted his theory, had publifhed experiments m fup- 
port of it. 
in eight This colleétion was to have been comprifed i in about dane 
volumes. volumes. 


All Europe is acquainted with the canfe which aii 
their completion. 

Parts recovered. 1 he portion that have been recovered are, the firtt polipiee 
almofi entire, the whole of the fecond, and fome fheets of the 
fourth. . iva 

Several men of fcience expreffed a defire for their publica- 

tion: this was received with hefitation—it is difficult not to be 
under apprehenfions when we are intrufted with the power of 
publifhing the unfinifhed work of aman juftly celebrated. 
When we have loft the obje& of our affe€tions and veneration, 
we fhould employ an impartial criticifm, in order to offer to 
the public thofe of his works only which may augment-his 
fame, 

Madame Lavoifier « We flould have perfifted, and thefe fragments would not 

has printed them. haye appeared, had they not contained a memoir. of M. 
Lavoifier (inferted below page 5) in which he reelaims the 
modern theory of chemifiry as belonging to himfelf, and ftates 
the faéts in fupport of his claim. ; 

It is confequently a duty towards him to fix the opimion of 
men of {cience concerning this point. 

Lavoifierwasem- Their indulgence is requeited for the errors: that may, exit 

ployed on this jy fome other parts of the colleétion, It will be granted when 

5 they 
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they are informed that the’ greateft part of the proof fheets work in = ae 
were revifed in the laft days of the author’s life; and that “egal 
whilft he knew that his affaffins were premeditating his death, 
-_M. Lavofier, calm and intrepid, employed his laft moments in 
a work which he confidered as ufeful to fcience, and gave a 
great example of that ferenity which a virtuous and enlighten- 


er man can preferve in the midft of the moft fevere calamities. 


Pant Ih.—Secr.{. Fifth Memoir, (Tom. II. p. 78.) 


Hiftorical Details concerning the Augmentation of Weight which 

the Metuls ucquire when heated a Contact of Air, (By 

 Lavoifier.) 

“AIT is not my objeét in this paper to give a compleat hiftory Limit of this 
of the different opinions that have been fucceffively adopted eg ag 
by the chemifts and natural philofophers on the caufe of the 
augmentation of weight in metals expofed to the aétion of 
heat; fuch a hiftory would only ferve to fhew how much the 
minds of men are fufceptible of being led aftray when they 
give themfelves up to the fpirit of theory, and how eafily we 
are deceived by reafoning, if it is not perpetually retified by 
experiment. John Rey, a phyfician (medecin) little known John Rey an 
is one of the firft authors who has written on this fubjeét; he peel oa 
lived inthe beginning of the 17th century at Bugue in Peri- 
gotd, and kept a correfpondence with the {mall number of 
perfons who cultivated the {ciences at that time. 

“Neither Defcartes nor Pafcal had yet appeared; the va. His philofophy 
cuum of Boyle, and that of Toricelli, the caufe of the afcent ee that 
of liqaids in tubes void of air, were unknown; experimental ae isl 
philofophy did not exift; a profound darknefs reigned in che- 
miftry. Neverthelefs, J. Rey, in a work publifhed in 1630, 
with a view of determining the caufe of the augmentation of 
weight which takes place in lead and tin during their oxidation, 
difplayed views fo profound, fo analogous to the faés which 
lave been‘fince confirmed by experiment, {o conformable to 
the doétrines of faturation and afinity, that for a long time [ 
could’ riot help’ fufpefting that the effays of J. Rey had been 
compofed at a much later period than that announced on the 
title page of the book. 

J. Rey, after having refuted fuccefsfully, not by faéts (for He contends that 
at that time the art of making experiments was in its infancy) ae ae ite 
. but by conclufive reafoning, the different caufes to which the air in oxidations 
“Wor. XII].—Janvaary, 1806, G aug- 
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augmentation of weight of metallic oxides might be attributed,. 
exprefles himfelf as follows in his 16th effay: ‘* to this quef- 
tion then, {upported on the grounds already mentioned, I an- 
{wer and maintain with confidence, that the increafe-of weight 
arifes ftom the air of the veflel, which is condenfed, rendered 
heavy, and adhefive, by. the violent and tong continued heat 
of the furnace; this air mixes itfelf with the calx (frequent 
agitation conducing) and attaches itfelf to the minuteft mole- 
cules, in the fame manner as water renders heavy fand which 
is. agitated with it, and moiftens and adheres to the fmallefs 
grains, 
He oppofes other J. Rey combats in this work the opinion of Cardan (2b. 5- 
currentopinions. de fubtilitate) on the augmentation of weight of metallic ox- 
ides; that of Scaliger, that of Ccefalpinus, who afcribed this. 
augmentation to.a foot condenfed and reflected by the furnace, 
which foot, according to their opinion, fell down upon the. 
metal, He fhews likewife that the augmentation of weight 
proceeds neither from. the veffel, nor from any emanation of 
the charcoal, nor from the bumidity of the air. It is difficult. 
to conceive how J. Rey could attain to thefe conclufions by the 
force of reafoning alone, without experiment,. and ignorant 
as he was of many of the preliminary date. 
Zis do@trines It appears that towards the end of the laft century, ‘when 
were not reseiv- Boyle and fome of his cotemporaries created the new fcience 
co by Boyles of natural phifofophy, ef which the ancients had not. the 
flighteft notion, the work of J. Rey was entirely forgotten. — 
Boyle, in his treatife on the weight of flame and of fire, pub- 
lifhed in 1670, that is 40 years afer the publication of Rey’s. 
work, makes no mention of it ;, proceeding upon fome illufory. 
experiments, he ftill maintained at that time that the augmen- 
tation of weight which the metals acquire by their oxidation 
arifes from the fixation of fire. a, 
enor by Le« Lemery, who was an exaét and fcrupulous obferver, em- 
merye braced the fame opipion : :. he attributes the oxidation of metals 
and their augmentation in weight which accompanies that. 
operation, to the combination of igneous particles with the. 
metal. . 
Opinion of Charras, cotemporary of Lemery, afcribed that augmen-. 
Charrasy tation to the acids of the! wood and charcoal, which as he fup- 
a op oapofed penetrated ‘the veffels and entered into combination with, 
mb the metals, ‘Since that time se fame acid of wood and char. 


coal 


» 


COLLECTION OF MEMOTRS. 83 


‘gal has re-appeared under the name of acidum pingue, igneous 
acid, and under feveral other denominations which it would 
be fuperfluous to enumerate. 

Staahl could not be ignorant of the faét that metals expofed —and of Staahl, 
to heat acquire an increafe of weight; and yet he not only did 
not attempt to explain it, but alfo the fyftem under which he 
claffed the whole of the chemical phenomena, and which after 
‘him has been fo much exiended, is abfolutely in contradi@ion 
with this capital fad. 

Staahl fuppofed that fhe metals are compofed of a metallic 
‘earth, and an inflammable principle, which he named pblogi- 
fion; he pretended that they loft this principle by their oxida- 
tion, and that they could not return to the metallic ftate unlefs 
the phlogifton they had loft was reftored to them. 

It was difficult to imagine how the metals acquired weight, Difficulties of 
whilft, according to Staahl’s doétrine, they loft a part of their ri ata 
fubftance; and on the other hand, how they diminifhed in 
weight, when they recovered one of the principles which 
they had loft; it was one of the chief difficulties that could be 
propofed againft the theory of Staahl, this difficulty however, 
has not ‘hindered the theory from having afuccefs.of limited 
duration. 

Guyton Morveau has made {ome unfuecefsful efforts to pal- Morveau’s en- 
fiate this contradi@tion, in his differtation on this fubje&t, under paar nd sd 
the title of Degrefions Academiques ; ; hefuppofes that phlogi- 
fton is lighter than atmofpheric air ; and he concludes that all 
bodies that acquire pblogifton fhould lofe.a part of their weight; 
that, on'the contrary, thofe which lofe phlogifton fhould aug- 
ment in weight. This explanation would have been tenable, 
had the augmentation of weight acquired ‘by the metallic ox- 
ides been equal only to the weight of the air difplaced ; or, 
which is the fame thing, if it had difappeared on weighing in 
vacuo ; but the augmentation is much too confiderable to ad- 
mit of being attributed to that caufe, fincein fome metals it 
exceeds one third of their weight, It is neceffary then, either 
to give up the explanation of Guyton Morveau, or to fuppofe 
that phlogifton has a negative gravity, a tendency to recede 
rom the centre of the earth, a fuppofition incompatible with 
all the faéts admitted by the difciples of Staahl, 

Such was the ftate of the {cience when a fet of experiments Hiftory of the 
undertaken in 1772, upon the different kinds of air or gas be a 

G “ which 
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which are difengaged in effervefcence, and a great number of 
other chemical operations, difcovered to me demonftratively 
the caufe of the augmentation of weight that the metals ac- 
quire when expofed to heat. At that time I. was not ac 
quainted with J. Rey’s work upon the fubjeé, publifhed in 
1630; and had I known it, I fhould have confidered his opi- 
nion in the light of a vague conjeéture, which did honour. to 
the genius of the author, but required the attention of chemifts 
in order to afcertain the truth of the opinion by experiment, 
I was young, I had newly entered the lifts of fcience, I was 
defirous of fame, and I thought it neceflary to take fome fleps 
to fecure to myfelf the property of my difcovery. At that 
tume there exifted an habitual correfpondence between the 
men of fcience of France and thofe of England; there was a 
, kind of rivality between the two nations, which gave import- 
ance to new experiments, and which fometimes was the caufe 
that the writers of the one or the other of the nations difputed 
the difcovery with the real author ; confequently I thought it 
proper to depofit on the 1ft of November 1772, the following 
note in the hands of the fecretary of the Academy. ‘This note 
was opened at the meeting of the 5th of May following, and 
mention of thefe circumftances marked at the top of the note. 
It was in the following terms : 
His finds that ** About eight en ago I difcovered that fulphur in burning, 
fulphur and far from lofing, augments in weight; that is to fay, that ria 
phofphorus gain . . 5 Liss 
weight by com- OMe pound of fulphur much more than one pound of vitriolic 
buftion, and that acid is obtained, without reckoning the humidity of the air ; 
the gain is from y : 
air abforbed. He Phofphorus prefents the fame phenomenon ; this augmentation 
infers that the of weight arifes from a great quantity of air, which becomes 


at wa tee fixed during the combuftion, and which combines with the va- 


engages air from pours,” 
an «© This difcovery, which I confirmed by experiments which 
clofed veffels. Tregard as decifive, led me to think that what is obferved in 
the combuftion of fulphur and phofphorus might likewife take 
place with refpeét to all the bodies which augment in weight 
by combuftion and by calcination, and I was perfuaded that 
the aagmentation of weight in the calces of metals proceeded 
from the fame caufe. The experiment fully confirmed my 
conjectures ; I operated the redu€tion of litharge im clofe vel- 
fels with Hales’s apparatus, and I obferved that at the moment 
af the paflage of the calx into the metallic ftate, there was a 


difengage~ 


_ 
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difengagement of air in confiderable quantity, and that this 
air formed a volume at leaft 1000 times greater than that of 
the litharge employed. As this difcovery appears to me one 
of the moft interefting which has been made fince Staahl, E. 
thought it expedient to fecure to myfelf the property, by de- 
pofiting the prefent note in the hands of the fecretary of the 
academy, to remain fecret till the period when I fhail publifh 
my experiments,” 

iter Z ee (Signed) LAVOISIER, 
- Paris, 1t November, 1772. 


Comparing this firft note with that which I had depofited Whence he vin- 
at the academy the 20th of Oétober preceding on the com- wipe Sard 
bufticn of phofphorus, with the paper which I read at the theory of come 
academy of the public meeting of Eafter, 1773, and_ laftly buttion in 1772. 
with thofe that I have publifhed fucceffively, it is ealy to 
perceive that I had conceived fo early as the year 1772 the 
general idea of the theory of combuition which I have fince 
publithed, . 

' ‘This theory which I have notte developed in 1777, —which was 
and which almoft at that period I brought to the degree of persis eed 
perfeGtion in which it is at prefent, was not begun to be til) many years 
taught by Fourcroy till the winter 1786-1787; it was not 4iterwards. 
adepted by Guyton Morveau till a later period; and Ber- 

thollet wrote fill in the language of the phlogiftic do&trine in 

1785, This theory then is not, as I hear it called, the theory 

of the French chemitts ; it is mine, and it is a property which 

I reclaim before the tribunal of my cotemporaries and of pof- 

terity. Others undoubtedly have contributed to its perfeGion, 

but I hope that no one will difpute with me, all the theory of The claim fpe- ° 
oxidation and combuftion; the analyfis and decompofition cifically ftated. 
of air by metals and inflammable bodies; the theory of aci- 

dification ; more accurate knowledge on the nature of a great 

many, acids, and particularly the vegetable acids ; the firft 

notions on the compofition of vegetable and animal fub- 

tances ; the theory. of refpiration, in which Seguin co-ope- 

tated with me; the prefent colle@tion will prefent all the 
‘papers on which I found my claims ; the reader will judge. 


ANNOTATION.—W. N, 
Tt was my intention to have pointed out how far the earlier Notice of the 
themifts, as well as fome of the contemporaries of this deferv- ¢ty inventuts 
edly 
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ANALYSIS BY BORACIC ACYD. 


of the theofy of edly celebrated philofopher, are intitled to rights which will 


combuttion. 


Acid cf borax 
very ufeful in 
analy fis. 


It combines 
with earths by 
ignition and 
quits them to 
mineral acids. 


Procefies. 


Pulverize the 
ftone and fufe 
with two parts 
boracic acid. 


Digeft with 


greatly modify the unqnalified claim he has winds I cannot 
now fay, whether Rey did, or did not make experiments, but 


whether he did or not, he certainly muft have founded his” 


introductions upon faéts ; and between the obfervation of well! 
eftablithed fa@ts, and the making of dire@ experiments there 
feems to be no effential difference. How it has happened that 
the great Robert Hooke, who had inveftigated the modern 
sheory of combuftion in 1664 and publifhed it in an ample de- 
tail on his micrographia in 1675*, and John Mayow, who 
foon afierwards, or about the fame time eftablifhed the fame 
doétrine, and extended it to phyfiological refulls, are over~ 
looked by our author, appears to require fome difcuffion. I 
fhall take an early opportunity of refuming this fabje@. 


—— 


XIX. 


Ona Method of analyzing Stones containing fixed Alkali, by 
Means of the Boracie Acid- By Humphry Davy, Efq. f. R. e 
Profefor of Chemiftry in the Royal Inftitution +. 


A 
- 


it HAVE found the boracic acid a very afeful fubftance fie 
bringing the conftituent parts of ftones ses nant a sie alkali 
into folution. 

Its attra€tion for the different fimple earths is confiderable at 
the heat of ignition, but the compounds that it forms with 
them are eafily decompofed by the mineral acids diffolved in 
water, and it ison this circumftance that the method of analy fis 
is founded. 

The procefies are very fimple, 


100 grains of the {tone to be examined in very fine powder, ° 


muft be fufed for about half an hour, at a firong red heat, in 
a crucible of platina or filver, with 200 grains of boracic acid,. 
An ounce and half of nitric acid, diluted with feven or eight - 


weak nitric acid. times its quantity of water, muft be digefted upon the pecinel 


Evaporate. 


mafs till the whole is decompofed. 
The fiuid muft be evaporated till its quantity is reduced to 
an ounce and half or-two ounces, 


* Copied in our Journal quarto feries III. 479. 
+ Phil. Tranf. Part IL. for 1805. i 
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_ . If the ftone contain filex, this earth will be feparated in the: Silex if prefenz 
procefs of folution and evaporation; and it muft be colleéted ie nahh 
upon a filter, and wathed with diftilled water till the boracic 
acid and all the faline matter is feparated from it. 

The fluid, mixed with the water that has paffed through the Precipitate the 
filter, muft be evaporated, till it is reduced to a convenient eavinne tg 

quantity, fuch as that of halfa pint; when it muft be faturated ammonia 

with carbonate of ammonia, and boiled with an-excefs of this 

falt, till all the materials that it contains, capable of being pre- 

cipilated, have fallen to the bottom of the veffel. 

The folution muf then be feparated by the filter, and the 
earths and metallic oxides retained. 
It muft be mixed with nitric acid till it taftes flrongly four, Add nitric acid 
and evaporated till the boracic acid appears free. oa 
The fluid muft be paffed through the filter, and fubjeéted Separate the 
to evaporation till it becomes dry; when, by expofure to nee rad 
heat equal to 450° Farenheit, the nitrate of ammonia will be Decompofe the 
decompofed, and the nitrate of potath or foda will remain in Ai ea 
the veffel. ' 

It will be anneceffary for me to defcribe minutely the 
method of obtaining the remaining earths and metallic oxides 
free from each other, as I have ufed the common proceffes. 
I have feparated the alumine by folution of potath, the lime by 
fulphuric acid, the oxide of iron by fuccinate of ammonia, the 
manganefe by hydrofulphuret of potath, and the magnefia by 
pure foda. 


XX. 
Some Facts and Speculations on the luminous Phenomena of Elec- 
AY tricity. WIN. 


Aout eighteen yeats ago, I was confiderably occupied Communication 
in experiments upon eleétricity, many of which were commu- Shape 
nicated in tl789, to the Royal Society, and were publithed eleéricity. 
in-the tranfaétions. In the twenty-third fe&tion of that com- 
munication, fome account .is given of certain changes which 

take place in the luminous appearance of metallic balls when 

eletrified ; but the phenomena were not delineated, becaufe f 

aefecved them for another opportnnity. After fo long an in- 


terval 
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“terval of time, I now prefent them io the reader from wy en 
and the {ketch then made: 
Three appear- Sept. 19, 1787. A {mall ballin the fate of elericity called 
irc rige 2 clec~ Hofitive, threw out flathes or ramified fparks; and when the in- 
gives flathes ; ii tenfity was encreafed, the ball itfelf became luminous, at the 
then luminous, fame time emitting the flafhes, When the ele@tricity: was 


and then gives : ‘ . 4 
flithes af eno. fill more ftrongly excited the flafhes ceafed, and a circle: of 


ther kind. light, extending about 45 degrees round the point fartheft from 
the ftem, was feen on the ball, and a firong wind ‘ieee 
from it. 


Experiment with . A ball of one inch and a half diameter was ufeds and elec- 
a ball 14 inch Me : 2 f Pe 4 
stieier. tricity communicated by means of a cylinder nine inches dia- 

meter, having’its cufhion eight inches long. The excitation 
was firong enough, by flow turning with a ‘fingle winch; ‘to 
throw out large brufhes of light. ~-When the rotation was 
quicker, the flafhes difappeared, and the cirele of light was 
teen, having a bright {peck moving irregularly round in ils 
Defctiption. periphery. -Quicker: turning threw out bruthes of light very 
different from the others: Thefe were lefs luminous in the 
branches; many ftarted out at once witha hoarfe found. ‘They 
were greenith at the point or furface of the ball, reddifh in 
the ftem, and ramified fooner. Half a dozen were a sig 
feen flafhing out at once, 
Experiment with A ball uf four tenths of an inch in diameter was ufed, Mow 
A gag ae seed derate excitation produced a denfe brufh of light about two 
luminous, and inches in length. With ftronger eleétricity the bruflydifap- 
gad peared, and the upper half of the ball became luminous. 
When the excitation was ftill ftronger, more than half of the 
ball was luminous, as reprefented Fig. 3, Plate I. and fome- 
‘times a ramified flafh ftruck out from the top. Other flafhes 
were fometimes feen fideways when the ele€tricity was ftrongeft 
of all; but this happened feldom, 
The light was faint, and feemed to be about twice the dias 
meter of the ball. It extended more than half way sit and 
{pread moft fideways. 
A large ball 2t When a larger ball of two toed a half inch diameter was 
inch, diam. fed, the brufhes of light flew out from: three or four ftems 
together to the length of about fix or feven inches, making 
@ hoarfe nvife; but they could not be. made. to difappear, 
though they feemed now and then to ceafe for a moment when 
the turning was moft vigorous, 
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The next day, when the excitation was very neatly, but Modification of 
‘hot quite, as ftrong, it was obferved that the order-of thefe the phenomenay 
‘appearances could be effeéted by the affiflance of a metallic 
point.’ Plentiful brufhes were thrown out from a three’inch 
ball, but. they could not be made to difappear, Whena 
pointed wire or a {mall metallic ball was prefented, the ef+ - 
feéts were as follow : 

The point being at a great Rittici the root of the brufh by the vicinity 
had a luminous circle of lambent light round it on the furface a aoe 
of the ball. When the point was nearer, the brufh difap+ 
peared, and nothing was feen but an exceedingly bright fpeck 
on the furface of the-ball, which was fometimes ftationary and 
fometimes moved about. When the point was ftill nearer, 
the fpeck-ihrew out ramified {parks of the fecond kind, at.the 
fame time that a lambent luminous circle appeared. The fpeck 
“was never in the center of the circle, but moved at a diftance 
round the circle, irregularly, fometimes the one way and 
fometimes the contrary, and was fometimes ftationary. 

Thefe two orders of brufhes were entirely the fame as thofe More particular 
of the day before. The luminous brafh which firft appeared Sreeras the 
had a firaight flem, ‘then a broken or lefs luminous part, be- pearances. a 
yond which loofe cotton-lovking fibres flew off in: radial di- 
re@tions, as at fig. 1, Pl. f. The latter ramified fparks had 
a ftraight central ftem, out of which well defined branches 
iffued nearly at right angles. They much more clofely re- 
fembled-a tree bare of leaves. anh 
The fecond brufh was not larger, but rather lefs in its di- 
menfions than the firft. 

‘When the ball of four-tenths of an inch was held at a cer- All the dines 
tain diftance from the two and a half inch ball, when eleétri- ™"* 2 
fied, the firft kind of bruth was feen on the fide fartheft from 
the fmall ball; at the fame time that the fecond kind of {park 
or brufh flew out towards the {mall ball, and the lambent lus 
miinous appearance was feen on the furface. 

“'Thefe are the general faéts; but Ihave no doubt but they 
would prefent many modifications upon being repeated. 

Thefe fats may ferve to affift our meditations with regatd Remarks on the 
to the nature of ‘the eleftric fpark. In a late paper by Mr. €lettric fpark. 
Biot, given at page 214 of our Vol: XII. the author makes an 
ingenious conjecture, that the light and heat in this pheno- 
menon may have been produced by mechanical compreffion 

Vou, XUI.—Janvany, 1806, et of 


90 LUMINOUS ELECTRICITY. 


Whether Biot’s of the atmofpheric air. Whether this fuppofition can be re- 
iy Rae conciled to the appearance of the fpark in oil, and to fome 
air can be fup- almofpheric phenomena, in which we are told of luminous 
ported. balls moving apparently with little velocity through the air, 
and particularly that flowly-moving artificial fire-ball, pro- 
Warltire’s fire duced once, and only once, by Warltire, as narrated in 
ial Prieftley’s work on air, may admit of queftion. When we 
Combuttion of - confider that a particle of iron, cut off and fet on fire in the 
fling and fteely_ common action of ftriking a light, appears, from the vivacity 
of its combuftion, to be a body of confiderable magnitude, 
requires avery though the ufual quantity of metal woy'd not form a ball of 
peau partion one thoufandth of an inch in diameter ; when we confider the 
Eleétric temper- prodigious elevation of temperature indicated by the explofion 
veenly ne wires of all metals by the eleétric fhock, particularly in 
thofe beautiful and ftriking experiments which Van Maram 
All metals lofe has publifhed ; and laftly, when we call to mind that a me- 
hace tallic chain lofes part of its weight every time a fhock is pafled 
paffes only be- through it, and that the fpark is never feen to pafs between 
pos Talapa incombuftible bodies—confiderable reafons will prefent them- 
Hence probably felves in favour of a modified fuppofition, that the eleétric 
rd iy Me {park may confift of, or be accompanied by, a portion of the 
rey body from which it proceeds. 
Fire-Balls, &ce Are not the atmofpheric fire-balls or ee meteors, 
foatkne eleétri¢ (he fhooting ftats and the ftones which have fallen from the 
je ee: atmofphere, electric fparks upon a {cale of immenfe mag= 
nitude ? 
and the fparx a Jf any luminous ball were to pafs with a fwift angular 
fireball. motion over the field of view, it would have the appearance 
of a line or ftreak of light. If it were to break in pieces many 
divergent flreaks would be feen, May not the eleétric brufh 
be a phenomenon of this defcription on a {mall feale? . 
Fats are more = It would not be difficult to apply this fpeculation to the 
oe i figures ] and 2 before us; but as we are more in want of 
fais than of conjeétures, and as it may be hoped that fome 
of my readers who have the means and the time will purfue 
this inveftigation, I fhall for the prefent conclude, 
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Anatomical Cabinet. 


THERE has appeared at Berlin, a complete defcription of Anatomical cae 
the anatomical cabinet of M. Walter, which the king has pur- binet. 
chafed, almoft a year ago, for the fum of 400,000 francs, 

This catalogue is compofed of fixty-two printed theets. 


t NE 


Shower of Peas. 


_ Dr. Hiem, of Berlin, has publithed a note, in which he ex- Shower of peags 
plains that the peas, which were faid to have fallen from the 
atmofphere in a fhower at Landfchut,’in Silefia, were merely 
tubercles which are feparated from the roots of feveral plants. 
Thofe in queftion, according to the Doétor, were afforded by 
the roots of the aquatic plant Rgnunculus Ficaria. _ He pre- 
tends that an enormous mafs of thefe tubercules may have been 
formed in certain cavities, whence they might be carried to a 
diftance by the whirl or eddy of ftrong wind, He fupports 
his opinion by the accounts of fhowers of this nature given 
by the celebrated Klaproth in his Journal of Chemiftry.— 
The Doétor concludes by remarking, that thefe tubercles 
contain a farinaceous fubftance equal in goodnefs to that of 

' potatoes, and recommends an at tention to the ficaria for this 
purpofe. 


SS — 
Univerfal Language. 


PTE Celtic academy, in a fitting of laft April, made Univerfal lan- 
ae of a new difcovery by one of its members; which gives Buagee 
the power of correfponding, and ditcn auc: with men, 
whofe language is unknown, with expedition, without pre- 
vious ftudy, any expence, the leaft trouble, or the fmaileft 
labour of the mind. The proof ‘made at that fitting by 
twenty-five academicians, on the languages of Europe, afcer- 
iained, that by the aid of this invention, a man may travel 
any where without an interpreter, demand what he wants, 
difcourfe on whatever fubjeéts can intereft any fort of travellers, 
and even exprefs metaphyfical thoughts. It is intended to 
make this difcovery public at the return of the Emperor, 

#12 The 


92, . YS CIBNTIFIC NEWS, 


The abové account has appeared in feveral publications of 
credit, bit it is probable ats account is exaggerated in feveral 
tefpedts, 

| Turkijh Edi& in Favour of Science. 
Turkith edi& ini THE Grand Seignor has conftituted Prince Moroufi, by 
, of fci- a diploma written with his own hand, . direGtor general of the 
: hofpitals of his empire, and infpeétor of the fchools of medi- 
cine, mathemati¢és, “and belles lettres, which his highnefs 1 is ens 
gaged in founding with all poffible-difpatch. ‘This diploma is 
remarkable for.the great praifes of the fciences made in it by 
the Grand Seignor; as they hitherto have been in no great 
favour with the Mahometans, In rendering juftice to the 
fkill of the Chriftian phyficians, who have ftudied at the unis 
verfities of Halle, of Padua, and of Montpelier, ° the Grand: 
Seignour remarks with much truth, that thefe phyficians, when ~ 
brought jnto foreign countries, often commit.great errors on 
acconnt of the difference of the temperature of the climates 5 > 
from whence he concludes that, in order to praétife medicine 
well, it is neceffary to sete in the country" phvsw ok the profele: i 4 
fon is to be exercifed. Be ae ce 
Coplic: Mansspesspis se 
Coptic mane § OH E.celebrated Danifh : antiquarian, ‘MM. 3 enti Bs: sdaily 
fcripts - occupied at Rome in completing his catalogue of. Céptitio: ™ * 
manufcripts in the Borghefe mufeum: ~ He intends afterwards , 
to publifh a new topography, of ancient Rome, It is ‘probable .. 
this.work will be printed in Germany, becaufe, it willwequire.,. F 
numerous ‘engravings, which no ‘Lialian bookfeHers eee ‘ 
" choofe to go to the expence of. ‘It'is, however, hdtibelieved ** 
that M. Zoega will occupy the profeffor’s chair, ‘which’ “has 
been: ranted hin at the tiasgeet of Kiel, “aS ‘he’ is too. 
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On the Caufe of Fairy Rings. Ina Letter from  ' 
Mr, FLrorian-Jouy. 


To Mr. NICHOLSON, 


to ei, 


Agembly-houfe, Laytonfione, Egex, - 
‘ SIR, January 13. 


SEEING by the letter of Mr. Gough inferted in the laft The phenomes 
“Number of your Journal, that the caufe of fairy-rings is not cr 
yet agreed upon among naturalifts, I beg leave to fubmit to 

their confideration a few faéts which I had occafion to re- 

mark {ome years ago, during a fummer refidence in Hamp- 

fhire. 

_ The park of Broadlands, Lord Palmerfton’s feat, near Rume froduced in 
fey, was divided into three principal inclofures, formed by SE 
hurdles only. One of thefe had been lately mowed ; there of Broadlands 
were cattle grazing in the next; and the other, which had Jgstnet 
afforded winter and {pring fodder to fome horfes kept at grafs, 

was then left to grow for an autumn crop. This laft exhibited 

an immenfe number of fairy rings, fome perfeétly circular, 

fome forming irregular curves, and others nothing but {mall 
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OF 


Another field 
abounding with 
them. 


‘They were not 
produced by 
electricity, 


but by the ex- 
crement of the 
hories. 


FAIR Y-RINGS. 


round patches: In all of thefe the grafs grew more luxuriant 
and of a deeper hue: No other fungus was to be found in 
any of them but the efculent mufhroom. In the part lately 
mowed, and if that whére the cattle weré grazing, there was 
not the leaft appearance of fairy-fings. ~~ =» 

In the courfe of fubfequent perambulations, I obferved in 
a grafs field fituated on the top of the firft high ground upon 
the road from Rumfey to Salifbury, appearances nearly fimilar 
to thofe exhibited in the growing grafs of the park. There 
had been all fummer, and there were ftill horfes grazing in 
this field: The fairy-rings were numerous, but the grafs in the 
rings and patches, inftead of being more luxuriant, was com- 
pletely dry and blafted, and there grew two or three different 
fungi, all of them of thofe ferts which are reckoned noxious. 

That the faicy-rings at Broadlands were not the effet of 
eleétricity, appears to. me beyond all doubt, fince one part 
only of the park exhibited them, while the reft of the conti- 
guous grounds, divided from that part by nothing more than 
a row of hurdles, did not fhew any fuch appearance: other- 
wile it muft be contended, that the electrical phenomena might 
take place on one fide of the hurdles and never on the other, 
a predileGiion truly fingular, and, I thould think, difficult to 
be accounied for. 

Another fat which I have repeatedly obferved fince that 
time, has led me to fufpect that the fairy-rings, their different 
appearances, and the various fpecies of fungi found in them, 
might be prodaced by no more uncommon caufe than the ex. 
crements of the horfes. 


Argument from The hot-beds made of horfe-dung, whitch T have had feveral 


the appearances 
in hot-beds, 


times in my garden, have generally produced in fuccéffion the 
fame fungi which ase to be found in the different flates of the 
fairy-rings. Whilft the beds are yet new, the fungi are of 
the fame noxious fpecies as I (aw in the dry blafted fairy-tings, 
but when they grow cooler and more matured, efculent mufli- 
rooms begin to grow naturally, and although no fpawn was 
ever put in the bed. 

[ have alfo remarked, that horfe-dung produced in fome 
feafons an immenfe quantity of mufhrooms, and hardly any in 
others: This might perhaps be attributed to the different 
quality of the hay on which the horfes had fed; and this might 
explain why fairy-rings are to be found in fome paftures rather 


than in others, 


' That 
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That fairy-rings fhould be produced by the excrements of Experiment 
horfes, may be illuftrated by a very fimple faét, which it is in Niel ga o 
the power of every perfon to obferve. If you let fall fome auctions. 
oil upon a marble flab, or fome other liquid upon fome fub- 
ftance that will imbibe it, you will fee it gradually fpread 
round in a more or lefs regular form; fométimes affuming the 
appearance of a patch, and frequently continuing to flow from 
the center to the circumference, where it accumulates in a 
_ much greater proportion than in the inner part of the _—s 

taking thus the form of a ring. 

This accumulation of the fluid at the circumference may shes 
eafily explained. As the fluid expands, the preffure from the 
center becomes gradually lefs, till at laft there is no fufficient 
force to overcome ‘the refiftance oppofed by the dry parts of 
the folid fubftance which has imbibed it: yet, in confequence 
of the firt impulfe, the fluid will continue to flow from the 
center through the fmall channels already opened, and will 
thus accumulate in greater quantities at the wires where 
its expanfive motion is ftopped. 

The excrements of horfes, diluted by the rains tind imbibed Application; 

in the foil, muft have an effect fimilar to. that juft defcribed. 
This .effe@ muft, befides,: greatly depend upon the nature 
of the foil and the facility with which it is pervaded hy 
the fluid; hence the constant appearance. of :fairy«rings in 
fome pafture-grounds, while none are ever to be Road: in 
others. 

. Should you, Sir, confider ‘thefe linpoldeal nor iti alts 
diets which they have fuggefted to me, as likely to throw 
fome light upon the caufe of fairy-rings, you are weleome to 
make any ufe of them you may think proper, 


Lam, Sir, 
Your obedient humble fervant, | 
"J, FLORIAN-JOLLY: 
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MAGNETISM: 
II. 
Experiments on the Magnetifin of flender Iron Wires. 
By Joun Goveu, E/q. 


To Mr. NICHOLSON. 
SIR, Kliddlefhaw, January 9, 1806. 


A general maxim ‘Tue general phenomena of magnetifm have given rife to a 


in magnetifm 
ftated, 


Remarks on this 
maxim. 


Anexperiment , 


tconfiltent with 
he maxim. 


An experiment 
contradicting 
the maxim, 


maxim which fhall be here ftated in the words of a judicious 
writer on the fubje&@t. ‘* The magnetifm acquired by being 
placed within the influence or the fphere of activity of a 
magnet in foft iron, lafts only while the iron continues in that 


fituation; and when removed from the vicinity of the magnet, ~ 


its magneti{m vanifhes immediately ; but with hard iron, and 
ef{pecially with fteel, the cafe is quite different; for the harder 
the, iron or fteel is, the: more permanent is the magneti{m, 
which it acquires from the influence of a magnet.” Cavallo on 
Magnetif{m, London, 1787, p. 30. ; 

| This propofition is of great utility in the {cience, for itexplains 
a variety of relations betwixt the magnet and ferruginous bodies, 
but I have obferved one phenomenon that appears inexplica~ 
ble on the principle, and confequently may be faid to offer 
one exception to the general propofition. As my experiments 
on the fubje@ are very eafy, it feems advifeable to deliver 
the leading circumftances in the form of fo many precepts 
becaufe this method will aflift any one defirous of purfuing 
theenquiry, to repeat them with eafe. 

Experiment 1. Apply either pole of a firong magnet to one 
end of a fhort horizontal bar of clean foft iron, and a particle 
of iron equally foft to the other end. This particle will 
remain fufpended at the extremity of the bar until the magnet 
is withdrawn ; but the removal of this power will diffolve the 
conneion fubfifting betwixt the (wo pieces of iron, and the 
particle will drop off immediately. 

Lxp. 2. The preceding experiment confirms the maxim 
ftated above, when conduéted according to the foregoing 
dire&tions ; but let it be repeated with the following alteration, 
and it will contradiét the general propofition. In place of the 
particle of foftiron, fubftitute a piece of iron wire of number 
32 in the wire drawers fcale, the weight of which may 
amount to two or three grains, The removal of the magnet 

will 
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will not break the conneétion formed by its prefence between 
the bar of foft iron and the wire; for the latter will remain 
attached to the end of the former, by the extremity which 
was firft brought into conta@ with the iron; if the piece of 
wire be removed from the end of the bar, the magnetic 
conneétion may be revived by replacing it immediately. The 
fame thing will happen if the wire be expeditioufly transferred 
from the firft bar to another rod of foft iron; but it lofes its 
magnetifm in the fpace of two or three feconds when kept 
at a diftance from all ferruginous bodies which are capable of 
attracting it, and of being attraéted by it. Thefe faéts prove 
wire of number 32 to be a magnet, the virtue of which is 
conditional, becaufe its permanency depends on the prefence 
of foft iron, and perhaps on no other circumftance ; for the 
experiment may be repeated with fuccefs upon rufty wire of 
the fame fize, or on pieces which have been made red hot in 
the flame of a candle, or furrounded by fand in a crucible, 
in which fituation they will cool much more gradually than 
when drawn fingly through a flame. ‘ 

Exp. 3. This capacity of iron wire to preferve the mag- Pott oh 
netifm imparted to it, as long. as it remains in contaét with a ditional magnets 
bar of the fame metal, is a property confined to certain fizes ; 
for let the firft experiment be repeated with a {mall piece of 
numbers 18 or 17, not equal to half a grain in weight, and 
juft as it comes from the hand of the workman, this piece will” 
perform the part of a particle of foft hammered iron, that is 
#t will drop from the end of the bar, to which it has been 
attached by the application of a magnet, to the oppofite 
- extremity, as foon as the magnetic influence ceafes to aé 
upon it: confequently the mere operation of drawing foft 
iron into wire, by forcing it through a conical hole too narrow 
for its prefent diameter, will not convert it into a conditional 
magnet, . . oF 
. Amongft other experiments relating to the fubje@, I took “aah, Re 
the trouble to examine the quality of every fize from 32.to 21, cael ences 
both inclufive; the 11 f{malleft wires, the extreams of which tifm afcertainede 
were 32 and22, were all conditional, magnets; that is, they 
all-adhered to the bar of foft iron, to which they had been 
previoufly attached, aftér, the removal, of the magnet, 
Number: 23 fupported: feven grains of leadsincluding. its own 
weight, without .the afliftance, of the magnet; Now 24, 65 
mearly 3) Noy 32,44; No. 22, no more. thae two grains. 
its As! 
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As for number 21, it poffeffed the fimple properties of ‘oft 
iron: for the fhorteft cylinder which could be taken from a 
rod of this fize by means of a cutting file, dropped from the 
end of the horizontal bar as foon as the magnet was with~ 
drawn. 

It is difficult to fay, which of the 11 wires mentioned 
above, had the magnetic virtue in the moft perfeétion, be- 
caufe each piece differed in diameter from the reft; befides 
which, it is very well known, that a mafs of iron, of a 
weight and figure determinable by experiment only, is at» 
traéted by any particular magnet, more powerfully than any 
other mafs of the fame metal. But the preceding trials have 
difcovered one circumftance apparently of fome importance, — 
for they thew that wire is converted into a conditional magnet 
by its paflage through the 22 wordle, or wire drawers in- 
ftrument; and that the 23d operation brings this quality in 
it to perfe@lion as far as we can judge from experiment, © 

I here only {peak of wire drawn in Kendal, for I have been 
told, that the fame article manufaétured in fome parts of 
Yorkfhire, has a much greater propenfity to become magneti- 
cal, This information was communicated to me by Mr: 
Morrice, a very intelligent fuperintendant of a manufaéture 
of cards in this town; who moreover obferved, that wire of 
this defcription acquires a degree of magnetifm under the 
thears, which induced him, when employed in working it, 
to fubflitute a brafs gauge for the common inftrument made 
of iron, 

The magnetic property which commences with number 22, 
feems to be common to all the finer fizes, for I found it in 
the fmalleft wire I could procure, and which apparently did 
not exceed a ftrong human hair in thicknefs. 

The foregoing experiments, befides proving that flender 
wires acquire a magnetifm which is permanent as long as 
they remain in conta with iron, alfo affords an exception to 
a fecond general maxim of the fcience, which afferts, that the 
permanency of communicated magnetifm depends on the 
hardnefs of the ferruginous body that receives it. This does 
nol appear to be the cafe in experiment 2, in which wire of 
No. 32 did not lofe the faculty of being convertible into 4 
conditional magnet after undergoing a red heat, a. procefs 
that is well known to render wire very foft. I even repeated 
the experiment with the fame refult on ali fizes betwixt 22 

and 
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and 33, except 26; pieces of each fort were heated both in 
the flame of a candle, and in fand; all of which retained 
the faculty under confideration afier being treated in both 
ways. Inreality, wires that had been thus foftened, feemed 
to be in the fame condition with {mall nails of caft iron, con- 
fidered as retainers of magneti{m, though the latter are of a 
much harder quality ; for a nail of the fort called {parrow- 
bills by thoe-makers exhibited the appearances defcribed in 
the fecond experiment, alter being filed down to the thicknefs 
of a {mall wire, 

_If then that kind of magnetifm which I have ventured to 
call conditional do not depend on comparative hardnefs, to 
what caule is the phenomenon to be defcribed+ little can be 
offered on my part, befides probable conjeGture, in anfwer 
to this queftion, The temperature of wire is confiderably 
raifed during its paflage through the wordle ; and may not we 
imagine with fome fhew of reafon, that this encreafe of tem- 
perature, joined to the fubfequent contaét of cold air, pro- 
duces a new atrangement of the molecules conftituting the 
wire which enables it to retain a portion of magnetifm as long 
as it remains in contaét with a ferruginous body? if this 
fuppofition be true, experiment proves the new arrangement 
to take place in the 22 wordle; when the flendernefs of the 
wire will occafion it to cool fuddenly after paffing through the 
infirument. The reality of fuch changes in the texture of 
bodies which are notin a ftate of fufion, is admitted at 
prefent by experimental philofophers. I may alfo quote in 
favour of this hypothefis {ome valuable obfervations made by 
Gregory Waitt, Efq, on the various degrees of magnetifm 
exhibited by the fame bazaltic ftone under different forms of 
eryftallization ; which obfervations may be ecw" in’ your 

ournal for February, 1803. 

Any attempt to explain the permanent ilgili of frnall 
wires during their conne&ion with foft iron, and the lofs of 
this property which enfues when the conneétion is broken, 
appears to be fuperfluous, becaufe the faét is evidently 
analogous to the well known method of adding ftrength to'a 
_ magnet by a gradual encreafe of its loads for this operation, 
_when judicioufly condu@ed, gives a magnetic charge to a 
bar of fteel already touched, which | it cannot ee after hi 
meta is removed, | ; 
Biieiyciad coo the aa stile ee Re 
. KARY k me JOHN GOUGH. 
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DIFFERENCES IN THE MAGNETIC NEEDLE. 


P.S. Inegleéted to mention the following circumftance in 
the body of the letter, The drawing inftrument, or wordle, ° 
is made of fteel; and is it not probable that this too!, poffef- 
fing a flight degree of magnetifm given to it by friétion or 
otherwife, affifts in producing the neceflary arrangement, by 
aéting upon heated and flender wires, while their molecules 
are in a violent motion from the preffure of the inftrument it- 
felf? This {uppofition has fome claim to plaufibility ; becaufe 
a weak magnet will impart a portion of the fame virtue to a 
bar of tempered fteel, the particles of which are ina ftate of 
vibration; for a rod of this metal will acquire a degree of po- 
larity, provided it be {truck on the end with a hammer when’ 
its axis lies parallel to the dipping-needle, 
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Concerning the Differences in the magnetic Needle, on Board 
the Inveftigator, arifing from an Alteration in the Diredtion of 
the Ship’s Head. By Matruew Fuiinpvers, Efg. Com- 
mander of his Majefty’s Ship Inveftigator. From the Philofo- 
phical Tranfactions, 1805. 


The magnetic V \ HILST furveying along the fouth coaft of New Holland, 


needle is af- 
fected at fea 
by the pofition 
of the fhip’s 
head: 


fcarcely from 
the iron on 


deck. 


in 1801 and 1802, I obferved a confiderable difference in the 

direétion of the magnetic needle, when there was. no other 

apparent caufe for it than that of the fhip’s head being ina 

different dire€tion. "This occafioned much perplexity inlaying 

down the bearings, and in allowing a proper variation-upon 

them, and put me under the neceffity of endeavouring to find’ 
out fome method of correGting or allowing for thefe diffe- 

rences; for unlefs this could be done, many errors muft una- 

voidably get admiffion into the chart, I firft removed twa. 
guns into the hold, which had ftood near the compaffes, and 
afierwards fixed the furveying compafs exaétly a-midhips 

upon the binnacle, for at firft it was occafionally thifted to the 

weather fide as the fhip went about ; but neither of thefe two 

arrangements produced any material effeét in int the 

difagreements, — 

The following table contains the oblervations for the varia~ 
tion of the compafs in which the differences are moft remarke 
able, and from which I fhall beg to point out fuch inferences 
as I py may be drawn from them, 


TABLE, 
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It is apparent that fome of the obferved variations in the The errors were 
above table are 4° lefs and others 4° greater than the truth; the a ite 
and it may be remarked, that when this error is weltward, north end of the 
the fhip’s head was eaft, or nearly fo, and when it was eaft- needle deviated 

E ‘ { as if repelled by 
ward the head was in the oppofite direGtion. When the the thiy’s head, 

obfervations agree neareft with what was taken on fhore, or &<- 
with what may be deemed the true variations the fhip’s head 
was nearly north or fouth; and a minute infpection of the 
‘table will favour the opinion, that the excefs or diminution of 
the variation was generally in proportion as the fhip’s head 
inclined on either fide from the magnetic meridian. 

After I had well afcertained the certainty of a difference in 
the compaffes, arifing from an alteration in the point fteered, 
IT judged it neceffary, when I wanted a fet of bearings froma 

point where we tacked the fhip, to take one fetjuft before and 
another immediately afier that operation: fome fpecimens of 


thefe here follow, 


1802, Head ESE, Head SW b, W. Other obfervae 
April 13th, ( Le Geographe FiGH Re 
Rocks - N55°to7I° E 
11° 32'AM)]= point - N 4 W aftertackingN 9°W 
= Ilpoint « S 32 E ~ S$ 40 E, 


Head SE b, E. Head W. 
April 14th, (TI point rocky, 
inner part N39°E. after tacking N 30° E 
r0- 
jecting part N67 E - N 59F 
— Furtheft vifible 
extreme from 


Are ile OS Bye - B59 Ee 


Head ENE. Head SW b. S. 
April 15th, (11, the weftern 
part  - N 159° W. after tacking N 21° W 
41°50’ AM } A peaked hum- 
a mock, - N19 E = N15 E 


9 29’ AM 


— Furtheft extreme , 
from deck $53 E ie S 61 E 
— Centre ofanaked — ; 
fandy patch - E Pia ai Hotties Doe 


Variation per amplitude April 
» 15, AM, taken with the hr bas 8 E, fhip’s head being Se 
veying compafs 


Apul 
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Head E. Head SW b.S. 

April 15th, ) The peaked 
hummock N 12° W. after tacking N 18° W 

5® PM Former ex- 
treme, a } , 
proje@tion § 59 E - S 64 E- 

_ Naked fandy 

patch, dif- | 

tant 3i - N33 E = N31 BE; 


Limits of error From fome little change of place after tacking the fhip, and 
ee one from the part whofe bearing was fet not being perhaps the 
fhip-boud. individual fpot in both inftances, the difference between the 
feparate bearings in any fet will not be always the fame: to 
thefe caufes for error alfo may be added inacurracies in taking 
the angles arifing from the motion of the fhip and compafs, 
from the view of the objeét being obftruéted by the rigging, 
maits, or fhip’s upper works, and from too much hafte to get 
the bearings before the fhip’s place was materially altered. 
They may Even in the Table of azimuths and amplitudes greater accuracy 


amount to two 


vpn ee than one degree muft not be looked for; and in fhip-bearings 
degrees. two or even three degrees is not, I believe, too great an 
allowance for error, unlefs in very favourable circumftances. 
Refults fimilar Without attending. to {mall differences, it is evident that the 
they frft bearings correfpond with the obfervation in requiring a lefs 
eaft variation to be applied when ihe fhip’s head was eafterly, 
and a greater when it was to the weftward, in order to get at 
the true direétion of the obje€t *. When examining the north 

and 


* As afpecimen of the plan I followed in protraéting fuch bear- 
ings as the above, take the fet of April 15, A M, when the true 
variation appears to have been 4° E. On the firtt bearing the thip’s 
head was fix points on one fide of the meridian, and on the fecond 
it was three points on the other fide, the mean is one point and an 
half on the eaft flde; now for this one point and an half I allow 
1° of error, which, as it is on the eaft fide of the meridian, and 
the variation is eafterly, muft be fubtra&ted: the variation then to 
be allowed upon the mean between the bearings before and after 
¢acking will be 3° E, from which the true bearings will itand as 
follows : : 


April 
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and eaft coafts of New Holland, I always endeavoured to take 
the angles on fhore with a Troughton’s portable theodolite, 
and to obferve for the variation in the fame places, that all the 
errors might be done away or correéted; and as I was fre- 
quently fortunate enough to carry on my furveys in this manner 
for weeks together, inftances that might corroborate or contra- 
dié the preceding remarksare neither very numerousor pointed ; 
the following are the moft remarkable : 


April 15th, ane TT weftern part - - N 15° E 
. 11" 50’S A peaked hummock - - N20 E 
_ Furtheft extreme from deck - $54 E 

— Centre of a naked fandy patch - E 0% S. 


In the fame manner upon fingle fets of bearings I was obliged to 
allow a variation different from what I fuppofed the true to be, unlefs 
the fhip’s head was nearly north or fouth: but, that I might pro- 
ceed as little upon conje&ture as poffible, I always endeavoured to 
get obfervations for the variation when the fhip’s head was in the 
fame dire&tion as when I had taken or wifhed to take a particular 
fet of bearings, and I then allowed that variation exactly, what- 
ever itwas. The’ perplexity arifing from difagreements in bearings 
was by thefe means much alleviated, and happy agreements were 
frequently produced, when, without fuch correésions, there was 
_ nothing but difcord. 
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* In the latter of thefe obfervations, the differences arifing 
from a change in the direétion of the fhip’s head is lefs confi- 
‘derable than in the higher latitudes; indeed, on approaching 
the line of no variation upon the fouth coaft, the differences in 
“the variation were fmaller than before and afterwards; but 
that thefe differences fhall be greater in a large variation and 
fmaller in a lefs, both places being equally diftant from the 
‘magnetic pole, I will not venture to affert, The inferences General infe- 
‘that I think may be fafely drawn from the above obfervations cee fal 
‘are as follows: 1ft. That there was a difference in the direétion found to deviate 
of the magnetic needle on board the Inveftigator when the ope ent 
“fhip’s head pointed to the eaft, and when it was dire€ted weft- was eafterly or 
‘watd, 2d. That this difference was eafterly when the fhip’s beer : ine 
‘head was pointed to the weft, and wefterly when it was eaft. farther from the 
“3d. That when the fhip’s head was north or fouth the needle rh a a = 
“took the fame dire€tion or nearly fo that it would on fhore; and oe wr ng 
fiewed a variation from the true meridian, which was nearly re to 
the medium between what it fhowed when eaft and when weft. ?P° sia ome 
“4th. That the error in variation was nearly proportionate to the N. or S. 
“the number of points which the fhip’s head was from the north 
or fouth. Conftant employment upon praétice has not allowed 
“me to become much acquainted with theories, but the little 
‘information I have upon the fubje& of magnetifm has led me 
to form fome notion concerning the caufe of thefe differences, 
and although moft probably vague and unfcientific, I truft for 
the candour of the learned in fubmitting it, as well as the 
inferences above drawn, to their judgment. 
1ft. I f{uppofe the attractive power of the different pedis in Theory pro- 
a fhip, which are capable of affe€ting the compafs, to be col- een hein 
leGied into fomething like a focal point or center of gravity, the thip ads 
_and that this point is nearly in the center of the thip where the !*e¢ mageet, 
fhot are depofited, for here the greateft quantity of iron is col- 
le€ted together. 
2d. I fuppofe this point to be endued with the fame having a diffe- 
kind of attraGtion as the pole of the hemifphere where rat ee he 
the fhip is; confequently, in New Holland the fouth end hip is near the 
of the Heda would be attraéted by it and the north end a ee “= 
repelled. - magnetifm. 
3d. That the attraétive power of this point is fufficiently 
firong in a fhip of war to interfere with the, adtion of the 


2 4 magnetic 
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magiuetic poles upon a compafs placed upon or in the bin- 
nacle. 

If thefe fuppofitions are ‘confiftent with the laws of mag- 
netifm, eftablifhed by experiments, I judge that they will 
account for all the differences above noticed ; for the interfe- 
rence will neceflarily be moft perceptible upon a compafs 
when the attraétive point is at right angles to the magnetic 
meridian, that is, when the fhip’s head is eaft or weft, and will 


altogether vanifh or become imperceptible when the attractive © 


point and meridian coincide, or when the fhip’s head is north 
Infevences from or fouth, That the power of this point fhould become lefs as 
tee fappolt- the fhip increafes her diftance from the magnetic pole has not 
indeed entered into my fuppofitions ; but it may probably be 
true, and is indeed almoft a neceffary confequence of the 
that the effects fecond fuppofition, If the above hypothefis, fo to ¢all it, be 
aan. true, it mult follow, that the differences in the variation of the 
tioninnorth magnetic needle, arifing from a change in the fhip’s head, 
Tatitude. ought to be direétly contrary to thofe before recited, when the 
fhip is on the north fide of the magnetic equator, for the 
north point of the needle fhould then be attraéted, and 
the fouth end repelled, Ihave no obfervations which are very 
decifive upon this head, but thofe that were taken on board 
the Invefligator feem to befpeak that as it is fo; they are as 
follow. 
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Thefe obfervations, particularly thofe of July 28, feem to 
be decifive in fhowing that the variation is more wefterly 
when taken upon the binnacle of a thip whofe head is weft- 
ward in north latitude, than when obferved in the center of 
the fhip, which is a ftrong confirmation of the fuppofitions 
before given; but the obfervations on the change of the fhip’s, 
head are too few to be fatisfa@tory. Almoft every fea officer 
can tell whether he has obferved the variation of the compafs 
to be greater when going down the Englifh Channel than 
when coming up it: and indeed it would be-very eafy for a 
fhip lying in harbour to afcertain the point beyond controverfy. 

Remarksand Should this point be well eftablifhed, I think it would follow, 
eee that from a high fouth latitude where the differences are great 
on one fide, they are moft likely to decreafe gradually to the 
equator, and to increafe in the fame way to a high north lati- 
tude, where they are great on the other fide; thus the {maller 
differences on the north coaft of New Holland wi!l be accounted 
for. I fhall leave it to the learned on the fubje@ of magnetifm 
to compare the oblervations here given with thofe made by 
others in different parts of the earth, and to form from them 
an bypothefis that may embrace the whole of the phenomena: : 
the opinion I have ventured to offer is merely the vague con-- 
je@ture of one who does not profefs to underffand the fabjeét. 
Inftances of the Some account of the magnetifm of Pier Head, upon the eaft 
pes aed coaft of New Holland, may not perhaps be thought an unap- 
magnetifm. propriate conclufion to this Paper. I wasinduced toattendto | 
this from the following paffage in Hawkesworth, Vol, III. ° 
p. 126. “ At fun-rife I went afhore,” fays Captain Cook, 
Pier Head. = ** and climbing a confiderable hill,” Pier Head, ‘I took a 
view of the coaft and the iflands that lie off it, with their 
bearings having an azimuth compafs with me for that purpofe; 
but I obferved that the needle differed very confiderably in 
its pofition, even to thirty degrees, in fome places more, in 
others lefs; and once I found it differ from itfelf no lefs 
than two points in the diftance of fourteen feet*. I took up 
fome 


Local deviation * In a fet of angles taken near mie head of Arnhem north bay, 

of the compafs on the weft fide of the gulph of Carpentaria, I found the needle 
as far as 50°. 

of the theodolite had been drawn 50° from its proper direétion. 

The fhore confifted of grains of iron ore caked into a ftony mals; 

_and a piece of it, when applied to the needle, drew it fix or eight 

a degrees 
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fome of the loofe ftones that lay upon the. ground, and 
applied them to the needle, but they produced no effect ; 
and I therefore concluded that there was iron ore in ‘the hills, 
of which I had pomsikad other indications, both here and in 
the neighbouring parts.” 

On landing at. Pier Head I found the ftones lying on the 
furface to be porphyry, of a dark bluifh colour; but although 97° 
I underftand this [pecies is ufually found to poffefs fome 
magnelic power, a piece did not produce any fenfible effect 
upon the needle of the theodolite when applied to it. In the 
following obfervations the theodolite always {tood about four 
feet from the. ground, that being nearly the length of its legs. 
f firft took an extenfive fet of bearings from the top of the 
hill,, amongft which were two flations whence Pier Head had 
been before fet. The firft, called Extenfive Mount, diftant 34 
miles, differed from its back bearing 4° 35’ to the right, and 
the fecond, iJand a, diftant 292 miles, differed 4° 45’ the fame 
way. Inow moved the theodolite three yards to the weftward, 
and the fame two objeéts bore 2° 10’ to the right of their back 
bearing ; on moving it three yards to the fouth-caftward from 
the firft place, they differed 2° to the left ; and on moving the 
theodolite four yards to the northward, the fame two objets 
bore 1? 10’ to the right of their back bearings, On the fol- 
lowing morning I determined to try the magnetifm more par- 
ticularly, , Taking the thedolite and dipping-needle, I Janded 


112 


The author’s 
ss My i 


upon. the fhore of the Head, whence the top of the hill bore, 


N 50° W, about one-third of a mile. The variation of the 


degrees from its direction, but it then fwung back to its error of 
50° where it was ftationary. In Arnhem fouth bay a fimall piece 
_ of fimilar ftone drew the needle of the theodolite entirely round, 
"yet the bearings taken in this place did not fhow any difagreement 
from the variation and bearings taken in the neighbouring places, 
where the ftone did not produce any fuch effeét. In moft places 
on fhore, where I had occafion to take angles, it was my praétice 
to try the effect of a piece of the ftone upon the theodolite, in order 
to detcét the prefence of iron ore, as well as on account of my 
furvey. It commonly happenéd that no eff.ét was apparent, but 
yet I could not truft implicitly to the angles, (particularly on the 
main land,) unlefs obfervations forthe vaiiation were taken before 
the inftrument was moyed, or [ had a back beating of fome ftation 
where fuch obfervations had been made, 


i es theodolite 
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The author's theodolite in this place I obferved te be $° 2’ E, and the 
any Pier —_ inclination of the fouth end of the dipping needle 50° 50’, the 
: needle ftood vertical when the face of the inftrument was 
S 2° E. Ithen took the following bearings: Extenfive Mount 
108° 30’, the fame exaétly as by back bearing. Double Peak 
143° 30’; from hence I rowed round the Head, and landed 
ona rock, whence the top of the hill bore SSW one-fixth of 
a mile; Exténfive Mount bore 110° 14’, the inclination of the 
dipping-needle 50° 29’, and the needle ftood vertical when 
the inftrument faced § 3° E. Thus the difference was 12° in 
the horizontal, and 4° in the vertical direétion of the needle. 
Afcending the hill, I made the following obfervations on the 
top: Extenfive Mount 113° 50’, @ ifland 133952", Double 
Peak 148° 32’; the inclination of the needle was 53? 20’, and 
is ftood vertical at S$° E. The differences here are 5° 10/ in 
the horizontal, and 2° 30’ in the vertical direétion, from what 
the needle ftood at in the firft morning’s place. On moving 
ten yards SSE, the bearings were, Extenfive Mount 108° 44’, 
Double Peak 143° 25’; the inclination was 52° 18’, and the 
needle was vertical when the inftrument faced S 5° W. In this 
4th fet of obfervations, the horizontal diretion of the needle 
is only a few minutes different from the firft place, but ‘the 
vertical direction is 1° 28’. From the top of the hill I‘now™ 
moved twenty yards to the north-eaftward, when Extenfive 
Mount bore 110°, Double Peak 144° 42’; the inclination of 
the dipping needle was now 50° 35’, and it ftood vertical at 
53° W. Thus it appears that the polarity of the: magnetic 
needle is moft interrupted at the top of the hill, both ac- 
cording to the theodolite and dipping-needle, Whether ihis 
may arife from fome particular magnetic fubftance lodged in 
the heart of the hill, or from the attraGtive powers of. all the 
fubftances. which Saapalé Pier Head being centered in a 
fiinilar point to what I have fuppofed to take erin with, all the 
ferruginous bodies lodged within a fhip, I fhall, not attempt, 
to decide, The greater differences in the horizontal direQiom 
of the needle obpferived by Captain Cook, might have arifem 
from his ufing a common azimuth compafs, which was pro- 
bably not further elevated from the ground than to be placed 
on a tone. 
MATTHEW: FLINDERS, 
The of France, 
* March 5th, 1804. 
Letter 
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IV. 


Letter fron Mr. Rosert Harrvpe, fhewing that the Smut in 
Wheat exifis in the Seed, and is greatly remedied by Lime 
be. ceping. 

To. Mr. NICHOLSON, 


aa Chobham, pf EL Le 1806. 


Litrie converfant in agricultural affairs, I am yet to 
learn what enquiries have been made into the nature and 
caufes of the difeafes of grain. 

If the following communication on the difeafe of wheat, 
known by the name of /inut, contains any thing new, or may 
lead to farther invedipaton’; an early infertion of it will 
greatly oblige, 

Sir, 
Your obedient humble Servant, 
R. HARRUP, 


Different caufes have been afligned for the produ€tion of Caufes ufually 
fmut ; fome fuppofing it to arife from too great an abundance jk gue ia 
of water fhoots, others from intemperate feafons. 

A writer ina refpe@able publication ftrenuoufly contends 
in favour of the latter opinion, 

_ He informs,us, that brine, pickling, liming, change of Intemperate 
fas and feed of one year old, and upwards, aa nothing. binge oath scare 
In cold wet fummers, fays’he, the fmut prevails notwithftand- the feed avails - 
ing the ule of every means which invention hath urged or ething- 
ingenuity practiced, . After a number of obfervations, he 
continues, ‘to fum up'the whole of this matter, it feems as 
certain as demonftration can render it, that the {mut is not 
owing to any defect or imperfection in the feed, but entirely 
to fome corrupt-creating principle in the atmofphere, in the 
blowing feafon, which blighis and deftroys the grain in fome 
fhape or other, according to the time it has been ‘blowing, 
when it is {truck with the blight.” 

On the contrary, it would appear from the accounts of thofe pra@ical men 
who have the moft frequent opportunities of making ob- »fually afcribe 
fervations, that the primary caufe of fmut is in the feed. pas et 
All the farmers I have converfed with on the fubjeét, are 

decidedly 
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decidedly of opinion, that fmut in the feed will produce fmut 

and ufe prepara- in the crop, unlefs certain means are ufed to prevent it. With 

tions. this intention I have fomewhere feen a variety of preparations 
recommended, in fome of which arfenic was one of the in- 
gredients. The farmers in this neighbourhood prepare their 
feed wheat in one or other of the following methods. 

Steeping in Formerly the wheat was immerfed about twelve hours in 

it a ftrong folution of common falt in water, and afterwards 
dried by mixing it with a fufficient quantity of lime newly 
flaked, 

ssetting, Of late years, in place of immerfing it, they poura quantity 

of the faline folution over it on the floor, and after mixing the 
whole well together, dry it with lime as before. 

or treatment ‘Another method which is now pretty generally adopted, is 

Cane wateF that in which no falt is ufed. | . 

A quantity of boiling water is poured upon quick lime, 
and kept conflantly ftirred till the lime is reduced to powder, 
when it is immediately mixed with the grain, No great ac- 
curacy is ufed in afcertaining the proportions; five or fix 
pounds of lime, and three gallons of boiling water are about 
fufficient to prepare five bufhels of wheat. In reafoning 
& prior?, one would be apt to fuppofe, that the vegetative 
powers of the grain would be materially injured by this 
boiling compofition, but experience proves the contrary. 

Experiment. Amidft this diverfity of opinion on the caufe of fmut, I 
gl ete wifhed to afcertain the truth, if poffible, by experiment. 
fmutty wheat Accordingly, fo early as December 1798, I mixed intimately 
Half ie together equal meafures of found wheat and grains confifting 
fteeped in brine entirely of fmut. ‘The heap was then divided into two equal 

palate a parts; one of them was put into a faturated folution of falt 
prepared. in water for twelve hours, and then mixed with quick lime. 
The other part was fubjeéted to no preparation whatever. 

Five or fix days afterwards they were both planted in drills on 

Both parcels  @ fouth border, about nine or ten yards apart. Both parcels 
were planted. came up about the fame time, and while in blade, no differ- 

ence could be perceived. While the ear was yet inveloped - 

by the blade, I cautioufly opened feveral of both crops, and 

in fome of that which had undergone no preparation, a con- 

fiderable difference was obfervable. Some of the embrio 

grains were opened, and in place of a milky juice, they con- 

aed only a {mall quantity of a whitifh fubftance, in ici 

2 
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by the help of a common magnifier, I could readily dif- ii unprepared 
tinguifh trom one, to three or four black fpecks in each. ue wa! 
When rubbed between the fingers, a faint fmell of {mut was du@. 
emitted. ‘I'he ears which were examined, and had this ap- 

pearance were marked, and afterwards proved to be {mut. 

When the crops came out in ear, it was eafy to diftinguifh Smut eafily 
{#¢ fmut from the wheat. At the time of blowing no bloffom ae 
whatever appeared on the {mut ears, and the weather proving 

tempeftuous at that time, the bloffom was frequently wafhed 

off the wheat ears by heavy fhowers, and as often renewed. 

_ Both pieces were cut at the ufual time, and upon a careful The prepared 
examination, that which had bcen fubjected to no preparation oP vin and 
confifted of nearly two-thirds of finut ears, the remainder being the petite 
tolerably good wheat. In that which had been prepared, not a feed fmutty graine 
fingle finut-ball could be found. 

An accidenial occurrence may be mentioned in corrohora- An accidental 
tion of this experiment. Happening to pals through a {mall oo . 
field of wheat juft before the commencement of the harveft, fined to a part of 


. : : : a field, which 
I was fruck with the unufual quantity of fmut in ONG party ot bedn fown 


; sof it: On clofe examination, I found that this extraordinary with unprepared 


crop of fisumended abruptly in a line along one of the furrows, 4 
The other parts of the ficid had much the fame appearance of 
others in the neighbourhood; a few fmut ears fcattered 
through it. Upon enquiry I found, that the feed with which 
this field had been fown, running fhort, the piece fo abundant 
in {mut had been fown in feed which contained a confiderable 
quantity of {mut, and bad undergone no preparation, only 
{prinkling it with a little flaked lime immediately before 
fowing. 
The difeafe of {mut is entirely confined to the grain. The Smut affects 
— flraw and every other part of the plant is found, and arrives ‘he stain only. 
at the natural fize. Smut ears are faring, and of a dirty Defcription of 
whitifl colour, inclining to blue, at the time when healthy heb 
ears are of a bright yellow. Their odour is foetid, and not 
inaptly compared to that of ftale lobfters. Part of an ear is 
_ not unfrequently found to contain {mut, while the other parts 
are filled with found wheat. 
Difeafed grains have more the globular form than thofe of 
found wheat, which is perhaps the reafon why they are called 
{mut-balls, The tkin ts fhrivelled and of a dirty brownifh 
i hue 


‘ 
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hue, without any perforations which can be difcovered by 
a hi¢h magnifying power. The whole of their contents, in 
arecent ftate, are a blackifh folt fubftance with a few fhining 
fpecks, which difappear when dried. \ 

When kept fome time in a dry place, this foft fubflance is 
in the form of a fine duft or powder, of a dark brown colour 
when fpread out on glafs or talc. ‘The microfeope fhews 
each of thefe minute particles to be well formed globules, 
fomewhat larger than the fanguineous. 

They are fpecifically heavier than water with which they 
readily mix but foon fubfides, fuffering nu change by being 
kept in that fluid. In the beginning of September laft, I in- 
fufed fome of the powder in water in a watch-glafs. A few 
hours after I difcovered by the microfcope, in a drop of the 
fluid a few animalcule. Upon examination next day every 
drop of the liquor contained innumerable animalcula, 
generally very minute but fome a fize larger. . Afler flanding 
expofed fome days, the water evaporated, and an hour or 
two afler the addition of freth water every part fwarmed with 
animalcuiz, moving nimbly in all direétions. While viewing 
them in the microfcope they fuddenly became motionlefs 
owing to the evaporation of the drop of liquid; on adding 
a drop of frefh water, they inftantly revived and began the 
fame lively motion. A quantity of falt fufficient to faturate 
the water was then added to the mixture. Upon examination 
about twenty hours afterwards, I was much furprized to find 
the animalculze as numerous and lively as before the addition 
of the falt. / 

The watch glafs with its contents, afier ftanding negleéted, 
ona fhelf expofed to the effiuvia of a variety of drugs, till 
the latter end of November, was again filled with water, 
and placed near a fire, placing at the fame time by it a 
fimilar giafs, containing fmut powder and frefh water. They 
were both frequently examined for fome days, but without 
difcovering any animalcula. My attention being called off 
by other avocalions they remained unnoticed about eight 
days. The glafs which contained the infufion with fimple 
water was quite dry, and only a {mall quantity of fluid re- 
mained in the other. A drop being examined in the micro- 
fcope by a fingle lens of a high magnifying power, was found 

te 
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to fwarm with animalcule. Both glafles were now filled 

with frefh water, and placed under inverted jars. Being 

examined two days after, each of them {warmed with lively 

animalcula, While viewing them, a@ finall particle of line Lime water — 
: ; ‘ killed the anie 

water was added to the drop, which proved infianlly fatal, vacates from 

at leaft all motion ceafed inftantaneoufly, and was not re~{mut. 

newed, 

Among other inferences which may be drawn from the “acai =F 
preceding fa&ts and obfervations, are firft, that the caufe of by bad feed, 
fmut isin the feed, and that fmut produces {mut in the crop, and lime water 
At the fame time it is readily admitted, that certain feafons prevents At. 
are more favourable to (mut than others, which ean only be 
contfidered as a fecondary caufe. 2. That lime ufed in the 
manner above mentioned, prevents {mut, if not entirely, at 
leafi fo far as not to prove injurious, 

Is {mut oecationed by animalcula? Some of the foregoing 
facis feem ftrongly to favour the idea *. 


gs 


On the Difeovery of Palladium ; with Obfervations on other Sub- 
Jtances found with Platina. By Wituram Hyve Wot- 
~Laston, M.D. Sec. RLS +t. . 


H AVING fome time fince purified a large quantity wiplinide ee elt 
by precipitation, I have had an opportunity of obferving various brelent vileres 
circumftances in the folution of this fingalar mineral, that have is palladium, 
not been noticed by others, and which, I think, cannot fail to 


be interefting tu this Society. 


_* Mr. Nicholfon will readily perceive that the fubjeé is not 
near exhaufted. If future inveftigation fhould prefent any thing 
worthy of communication on the fubjeét, fhould Mr. N. deem 
fuch deferving a place in the Philofophical Journal, he has only 
to mention it in a marginal line. 

. Anfwer. The difeafes of corn form a fubjeé of fuch h’gh im- 
portance, whether confidered in an economical or fcientific point 
of view, that I muft confider it a duty to pay the moft-‘marked 
atfention to whatever may tend to elucidate it.—N. » 

+ Philof. Tranf. 1805, p. 36. 
As 
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ON PALLADIUM. 


As I have already given an account * of one produét ob« 
tained from that ore, which I confidered as anew metallic 
fabftance, and denominated Rhodium, I fhall on the prefent 
occafion confine myfelf principally to thofe procefies by which 
I originally dete&ted, and fubfequently obtained another metal, 
to which I gave the name of Palladium, from the planet 
that had been dilcovered nearly at the fame time by Dr. 
Olbers. 

In the courfe of my inquiries I have alfo examined, the 
many impurities that are ufually mixed wlth the grains’ of 
platina, but I thall not think it neceffary to defcribe minutely 
fubftances which have already been fully examined by others. 


§ I. Ore of Iridium. 


I muft however notice one ore, that I find accompanies the 
ore of platina, but bas paffed unobferved from its great re- 
femblance to the grains of platina, and on that account is 
fcarcely to be diftinguifhed or feparated from them, excepting 
by folution of the platina; for the grains of which I {peak 
are wholly infoluble in nitiro-muriatic acid. When tried by 
the file, they are harder than the grains of platina; under the 
hammer they are not in the leaft degree malleable; and in the 


fra€ture they appear to conGft of laminz polleffing a peculiar 


Jufire; fo that although the greater number of them cannot, 
as I have before obferved, be diftinguifhed from the grains 
of platina, the laminated ftruGlure fometimes occafions an ex- 
ternal form by which they may be deteéted. With a view 
to be abfolutely certain that there exift grains in a natural 
ftate, which have not been detached by folution from the 
fubftance of the grains of platina, I have feparated from the 
mixed ore as many as enabled me to afcertain their general 
compofition. 

Their moft remarkable quality is their great fpecific gravity, 
which I have found to be as much as 19,5, while that of the 


crude grains of platina has not, in any experiment that I have 


made, exceeded 17,7. From thiscircuwftance it might naturally 
be conjeGured that they contain a greater quantity of platina 
than the grains in general; hy analyfis, however, they do not 
appear to me.to contain the {malleft quantity of that metal, but 


* See our Journal, IV. 107. 
to 
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to be an ore’confifting entirely of the metals that were found 
by Mr. Tennant in the black powder which is extricated by 
folution from the grains of platina, and which he has called 
Iridium and Ofmium. But, fince the fpecific gravity of thefe 
grains {0 much exceeds that of the powder, which by my ex- 
periments has appeared to be, at the utmoft, 14,2, I have 
thought it might deferve inquiry whether their chemical 
compofition is in any refpeét different, For this purpofe I 
have felected a portion of them, and have requefted Mr. 
Tennant (o undertake a comparative examination, from whofe 
well known {fkili in chemical inquiries, as well as peculiar 
knowledge of the fubjeét, we have every reafon to expeé 
a complete analy fis of this ore. 


§ 11. Hyacinths. 


Among thofe bodies which may be feparated from the ore Very {mall hya- 

of platina, in confequence of their lefs fpecific gravity, by a cinths found 

PAR F fi among the plati- 

current of water or of air, there may be difcerned a {mall tina grains; 
proportion of red cryflals fo minute, that 100 of the largeft I 

could colle& weighed f{earcely 3. of a grain. The quantity 

which T poflels is confequently too fmall tor chemical analyfis ; 

but their phyfical properties are fuch as correfpond in every 

re(peét wiih thofe of the hyacinth. I was firft led to compare 
them withsthat ftone by their {pecific gravity, which I con- 

jeGured to be confiderable from their accompanying other 
fubftances, that appear to have been colleéted together folely 

by reafon of their fuperior weight. 

Like the hyacinth, thefe winpthals lofe their colour imme- 
diately and entirely when heated ; they alfo agree with it in 
their hardneis, which is barely {uffeient to feratch quartz, but 
is decidedly inferior to that of the topaz. 

The principal varieties of their form may be wis well un- 
derftood by defcription. 

Ift. In its moft fimple ftate the cryftal may be confidered Varieties of 
as a re€tangular prifm terminated by a quadrilateral obtufe ‘h** formss 
pyramid, the fides of which fometimes arife direét from the 
fides of the prifm; but, 

2dly. The pofition of the pyramid is generally fii that its 
fides arife from the angles of the prifm. In this cafe the fides 
of the prifm are hexagons, 

3dly. It 
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$dly. It is more ufual for the prifm to have eight fides 
by truncation of each of its angles, and at eaeh extremity 
eight additional furfaces occupying the place of the eight 
linear angles between the prifm’ and terminating pyramid of 
ihe fecond variety, The complete cry ftal has then thirty-two 
fides, 

4thly. The eight furfaces laft mentioned, as interpofed 
between the prifm and pyramid, are fometimes elongated into 
a complete acute pyramid having eight fides arifing from the 
angles of an o@tahedral prifm. ‘ 

which provethe The third form above defcribed, correfponds fo entirely with 

— of the that given by the Abbé Haiiy * as one of the forms of the 

hy acinth or jargon, that I have little reafon to regret my inabi- 
lity to obtain chemical evidence of the compofition of thefe 
cryftals. 

“‘Thofe, and other im purities, “I afoally feparated, as far as 
was pra@icable, by mechanical means, previoufly to forming 
the folation of platina, which has been the prineipal obje& 
of my attention. 


§ HI. Precipitation of Platina. 


Account of the When a confiderable quantity of the ore has been dif- 
treatment of pla- folved, and I had obtained, in the form of a vellow triple 


tina. After the 
firft precipitation ‘alt, as much of the platina as could be precipitated by fal 


of it by fal am- ammoniac, clean bars of iron were next immerfed in the fo- 


shoe sain vag lttion for the purpofe of precipitating the retnainder: of the 


thrown down by platina. 


- ae ties For diftin€tion it will be convenient to call this,’ which 


the firft metallic in fact confifts of various metals, the firft metallic precipitate. 
bat ig a The treatment of this precipitate differed in no refpeét from 
gain dif- ee 

folvedas the fir that of the original ore. It was diffolved as before, and a - 
aA on ea portion of platina precipitated by fal ammoniac; but it was 
pitated by fal  Obfervable that the precipitate now obtained was not of fo pale 
amamoniacs a yellow as the preceding. Neverthelefs the impurity was in 

fo {mall quantity, that the platina reduced from it by heat did 

not differ difcernibly from that obtained from the pureft yellow 


precipitate. 


* Traité de Mineralogic, Pl. XLI. fig. 17. Journ. des ‘Mines, 
No. 26, fig. 9 


? 
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— Atthis time I found it advantageous to neutralize the folution Pye folution waz 
with foda, and to employa folution of green fulphate of iron neutralized with 
for the precipitation of the gold, of which, I believe, a portion ee 
may always be obtained from the mixed ore; but I have ob- tated by folution 
ferved in experiments upon any quantities of mere grains GE ee mgutoed oe 
crude platina carefully feleGted, that the fmalleft portion of 

gold could not be dete€ted as a conftituent part of the oré 

ifelf, 

Bars-of iron were fubfequent!y employed as before for A fecond me- 
recovering the platina that remained diflolved, together a apc 
with thofe fubftances which I have fince found to accom- down by iron, 
pany it. 

The precipitate thus obtained, which I diftinguifh by the 
name of the fecond metallic precipiiate, was'to appearance of 
a blacker colour than the former, and was a finer powder. 

As I was not at firft prepared to expeét any new bodies, I 
proceeded to treat the fecond precipitate, as the former, by fo- 
hution’ and precipitation, But L.foon obferved appearances 
which I could not explain by fuppofition of the prefence of any 
known bodies, and was led to form conjectures of future difco- 
veries, which fubfequent inquiry has fully confirmed. 

When I attempted to diffolve this fecond metallic precipitate hie not all 
in nitro-muriatic acid, I was furprifed to find that a part of it ty Wg 
refifted the ation of that folvent, notwithflanding any varig- 
tions in the relative proportions or ftrength of the acids 
employed to form the compound, and although the whole of this 
powder had certainly been twice completely diffolved. 

The folution formed in this cafe was of a peculiarly dark This folation 
colour, and when I endeavoured to precipitate the platina OT ite rrecoi 
from it by fal ammoniae, the precipitate obtained was fmall tation by fal am- 
in quantity, and, inftead of being yellow, was of a deep eat deep 

' : $ ; : i‘ red, occafioned 
red colour, arifing from an impurity which [ did not at that by iridium, 
‘time underftand, but which we fince know, from the experi- 
ments of Mr. Defcotils, is occafioned by the metal now called 
fridium, 

The folation, inftead of being rendered pale by the preci- Precipitation of 
pitation of the platina, retained its dark colour in confequence titer 
of the other metals that remained in folution; bat, as I had by iron, 
not then Jearned the means of feparating them from each 
‘other, and as the quantity of fluid which accumulated ecca-« 

‘fiened me fume inconvenience, I decompoled it by iron, as 
1 
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in the former inftances, and formed a third metallic precipitate, 
which could more commodioufly be referved for fubfequent 
examination. 

Much of this In this laft Rep I committed an error which afterwards occa- 

pee ae fioned me confiderable difficulty, for £ found that a great part 
of this precipitate confifting of rhodium was unexpectedly ren- 
dered infoluble by this treatment, and refembled the refiduum 
of the fecond metallic precipitate abovementioned. — + 

As I have already communicated to this fociety, in my Paper 

upon rhodium, the procefs by which I fubfequently avoided 
this difficulty, I fhall at prefent return to a previous ftage | 
of my. progrefs, and relate the means by which I firft ob- 
tained palladium in my attempts to analyze the fecond me- 
tallic precipitate. 


§ IV. Separation of Palladium. 


Separation of There was no difficulty in afcertaining the prefence of lead 
palladium. - : : wang sr 
Phe fecond me. eRene of the ingredients of this precipitate, by means of mu 


_tallic precipitate Tiatic acid, which di{folved lead and iron and a {mall quantity 
contained lead, of copper, It was equally eafy to obtain a larger portion of 
lene copper by dilute nitrous acid, with which it formed as ufual a 
cipitable by cop- blue folution. But when I endeavoured to extraét the whole 
= of the copper by a ftronger acid, it was evident, from the dark 
brown colour of the folution, that fome other metallic ingre- 
dient had alfo been diffolved. I at firft afcribed this colour 
to iron; but, when I confidered that this fubftance had, beea 
more flowly acted upon than copper, I relinquifhed that hy- 
pothefis, and endeavouring to precipitate a portion of it by a 
clean plate of copper, I obtained a black powder adhering toa 
furface of platina on which I had placed the folution. As 
this precipitate was foluble in nitric acid, it evidently confilted 
neither of gold nor platina ; as the folution in that acid was of 
a red colour, the metal could not be either filver or mercury ; 
and as the precipitation of it by copper excluded the fuppofi- 
tion of a'! other known metals, I had reafon to fufpeét the 
pretence of fome new body, but was not fully fatisfied 
of its exiftence until I attempted the precipitation of it by 
mercury, 
It was feparated For this purpofe I agitated a {mall quantity of mercury. in 
ot a as the nitrous folution eka by warmed, and obferved the mer- 
the folution with cury lo acquire the confiltence of an amalgam. After this 


bt 


) amalgam — 
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amalgam had been expofed to a red heat, there remained a which it formed 
white metal, which could not be fufed before the blowpipe. It me ach 
gave a red folution as before in nitrous acid; it was not was driven of by 
precipitated by fal ammoniac, or by nitre; but by proffiate ase ae 
of potath it gave a yellow or orange precipitate ; and in the 

order of its affinities'it was precipitated. by mercury but not 

by filver. 

Thefe are the properties by which I originally difting uifhed 
palladium; and by the affiftance of thefe properties I obtained 
a fuflicient quantity for inveftigating its nature more fully. 

« There were, however, various reafons which induced me to The pracefs 
-felinquifh the original procefs of folution in nitrous acid and Pei ckmarine 
precipitation by mercury; for although I found the metal thus 

obtained to be nearly pure, the neceflily of agitating the folu- 

tion with the mercury was very tedious, and the wafte was alfo 
confiderable ; for in the firft place it feemed that nitrous acid 

would not extraé all the palladium from any quantity of the 

fecond metallic precipitate, neither would mercury reduce the 

whole of what was fo diffolved, I therefore fubftituted a 

procefs dependent on another of its properties, I had obferved 

that this metal differed from platina in not being precipitated 

from nitro-muriatic acid by nitre or by other falts containing 

potath ; for although a triple falt is thus formed, this falt is 
extremely foluble, while that of platina on the contrary re- 

quires a large quantity of water for its folution. On that 

account a compound menjiruum confifting of nitrate of potath 
diffolved in muriatic acid is unfit for the folution of platina, 

but diffolves palladium nearly as well as common. nitro-mu- 

riatic acid in which there is no potafh prefent *. 

In five ounces of muriatic acid diluted with an equal quantity and a folvent 
of water, I diffolved one ounce of nitre, and formed a folvent Somting of 
for palladium that poffefles little power of a@ting on platina, Re ie 
fo tbat by digefting any quantity of the fecond metallic. preci- fed to the fe- 
pitate till there appeared to be no farther ation, I procured sa a 4 
a folution from which by due evaporation were formed cry ftals it takes palla- 
of a triple falt, confifting of palladium combined with muriatic pg me 
acid and potafh. Thefe are the cryftals which I have on a pp. golution 


, 3 BM 4 ftals of 
* T have found that gold may alfo be diffolved with equal facility iple fale of puke 


by the fame foivent, and nearly in the fame proportion, Ten grains palladium potafh 
of nitre added to a proper quantity of muriatic acid are fufficient 424 Muriatic 
for fixteen grains of either gold or palladium. Poe 

wrerpice former 
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former occafion * mentioned as exhibiting a very fingular 
contraft of colours, being bright green when feen tranverfely, 
but red in the dire€tion of their axis; the general afpeé, 
however, of large cryflals is dark brown. 

From the falt thus formed and purified by a fecond cryf- 
tallization, the metal may be precipitated nearly pure by iron 
or by zinc, or it may be rendered fo by fubfequent -digeftion 
in muriatic acid. 


§ V. Reafims for thinking Pailadium a fimple Metal. 


That palladium == From the confideration of this falt alone I thought it highly 
pve sa probable that the fubflance combined in it with muriate of 
potafh was a fimple metal, for I know of no inftance in chemifiry 
its forming a_ of a diftinéily cryftallized falt containing more than two bafes 
pounee eer combined with one acid, 1 neverthelels endeavoured by a fuit- 
bafesandan — able courfe of experiments to obviate all probable objeCtions. 
wid, After examining by what acids it might be diffolved and by 
sin hc al what reagents it might be precipitated, I combined it with 
feparation wich. Vatious metals, with platina, with gold, with filver, with 
eut changes = copper, and with lead; and when I had recovered it from its 
alloys fo formed, I afcertained that, after every mode of trial 
it flill retained its charaéteriftic properties, being foluble in 
nitrous acid, and precipitable from thence by mercury, by green 
fulphate of iron, by muriate of tin, by pruffiate of potafh, by 
each of the pure alkalis, and hydrofulphurets,. 
and its precipt- = The precipitate obtained in each cafe was alfo found to be 
tation is reduci- “hy : 3 
Seti ntice reducible by mere heat to a white metal, that, except in very 
heat. fmall quantities, could not be fufed alone by the blowpipe, but 
could very readily be fufed with fulphur,’ with arfenic, or 
with phofphorus, and in all other refpeéts refembled the 
original metal. 
Qu. Whether it The only hypothefis, on which I thought it poflible that E 
one pare could be deceived, arole from the recolle@ion of the error, 
ed acid? which fubfitted for a few years, refpeGting the compound 
formerly called fiderite. It was poffible that fome metallic or 
other fixed acid might unite too intimately with either a known 
eran unknown metal to be feparated by the more:commor 
fimple affinities. I confequently made fuch attempts as ap 
peared beft calculated to difunite a compound {o conttituted, 


* Phil, Trans, 1804, p. 428, 
Having 
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Rnovirss boiled Rivawideovith pure alkalis, and found it to be Therstide ie not 
‘unaltered, I thought the affinities of lime or lead might be 8 Sell 
more likely to deteét the prefence of the phofphoric or of any , 
known metallic acid; and accordingly I made various attemp‘s 
by muriate and nitrate of lime, as well as by nitrate of lead, to 
effect a decompofition ofthe fuppofed compound. In the exs 
periment on which I placed the greateft reliance, I poured 
Jiquid muriate of lime into a folution of palladium in nitro- 
muriatic acid, and evaporated the mixture to dryne(s, intending 
thereby to expel any excefs of,acid that might have been left nor by pouring 
in the folution, and to render either.phofphate of lime, or any Scie “hi 
‘compound of lime witha metallic acid, infolublein water. The 
refidaum however was very readily. diffolved by water, and 
‘confifted merely of muriate of lime aad muriate of palladium, 
without any appearance of decompofition. 

When I found all my endeavours direéted to that end wholly Hence the difeos 
unfucce(sful, I no longer entertained any doubt of this fub- vérer was war- 

ranted in pubs 
ftance being a new fimple metal, and accordingly publithed a jing it as a 
concife delineation of its character ; but by not directing the ew metal. 
-attention of chemifts to the Gabiiiadee from which it had been 
extracted, I referved to myfelf an opportunity of examining 
. more at leifure many anomalous phenomena, that had occurred 
. tome in the analyfis of platina, which I was ata lofs to explain, 
untik I.had learned to diftinguith thofe peculiarities, that I 
afterwards found to arife from the prefence of rhodium, 


§ VI. Additional Properties of Palladium. 


In my former Paper on that fubjedt Lalfo added fome obfer= Method of eafily 
_ vations)upon the properties and origin of palladium, defcribing ellie — 
only fuch,a mode.of obtaining it from platina as fhould seid 
the introduction of any unneceflary- ingredient which might 
‘poffibly be mifinterpreted, and omitted one of the moft dif- 
~ dinguifhing properties of palladium, by means of which it may 
- becobtained with the utmoft, facility by any one who pofleffes 
_ afufficient quantity of the ore of platina. 
To afolution of crude platina, whether rendered ee by Bupha ohare - 
reenpiotaticn of redundant, acid, or faturated by. addition. of pene ees 
. spotath, of foda, or ammonia; by lime or magnefia, by MEFCUrY, platina, throws 
by copper, or by.iron, and alfo-whether the platina has or has 49% tbe pure 
-not been precipitated from the folution by fal ammoniac, it is le a ae 
merely neceffary to add a folution of pruffiate of mercury, for 


Vou. XU T--Ferrvuary, 1895, L the 
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the precipitation of the palladium, Generally for a few feconds, 

and fometimes for a few minutes, there will be no appearance 

of any precipitate ; but in a fhort time the whole folution be- 

comes flightly turbid, and a flocculent precipitate is gradually 
Heat difengages formed, of a pale yellowifh-white colour. This precipitate 
the pure metal Confifts wholly of pruffiate of palladium, and when heated 
which is not 
more than one Will be found to yield that metal in a pure ftate, amounting to 
twohund. partofabout four or five tenths per cent. upon the quantity of ore 
the original ore. 

diffolved. 

The pruffiate of mercury is peculiarly adapted to the pre- 
cipitation of palladium, exclufive of all other metals, on account 
of the great affinity of mercury for the pruffic acid, which in 

More mercury this cafe prevents the precipitation of iron or copper ; but the 

does not aug- “proportion of mercury does not by any means influence the 

ment the pro- : : . , : ray 

dud. quantily of palladium, for I have in vain endeavoured,.in 
the above experiment on crude platina, to ebtain a larger 
quantity of palladium that I have ftated by ufing more of the 
pruffiate of mercury, or to procure any precipitate by the fame 
means from a folution of pure platina.. 


The decompo- Lhe decompofition of muriate of palladium by pruffiate of 
= bydouble mercury is not effeéted folely by the fuperior affinity of mer- 
arity, 


cury for the muriatic acid, but is affifted alfo by the greater 
affinity of pruflic acid for palladium; for I have found that 
pruffiate of palladium may be formed by boiling a precipitated 
oxide of palladium in a folution of pruffiate of mercury. 


Prufiate of The pruffiate of mercury is confequently a teft by whieh 
pol tied pine the prefence of palladium may be dete@ed in any of its folu- 
A alia~ 

dium, tions; but it may be worth obferving, that the precipitate 


obtained has not in all cafes the fame properties. In general, 

this compound is affected by heat fimilarly to other prwfliates, 

but when the palladium has been’ diffolved in nitrqus acid and 

precipitated from a neutral folution by pruffiate of mercury, 

the precipitate thus formed has the property of detonating 

The precipita. when heated. ‘Fhe noife is fimilar to that oceafioned by firing 
tion froma ni- an equal quantity of gunpowder, and accordingly the explo- 
Pye irae. fion is attended with no marks of violence unlefs occafioned 
heat, by'clofe confinement. The heat requifite for this purpofe is 
barely fufficient to melt bifmuth, confequently i is about 500° of 

Fahrenheit. The light produced is proportionally. feeble, and 
_ can only be feen in the abfence of all other light, 


In 
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An endeavouring to diffolve a piece of palladium in ftrong Palladium is 
colourlefs nitric acid for the purpofe of forming the detonating Sigor. i ae 
Ppruffiate, I found that, although the acid thortly acquired a red tric acid and ex- 
colour furrounding the metal, the a@tion of the acid was ex. ‘7i<ates 70 gas. 
tremely flow, and I was furprifed to obferve a faét that appears 
to me wholly fingular: the metal was taken up without any 
extrication of nitrous gas; and this feemed to be the caufe of 
the flow {olution of this metal, as there was not that circula- 
tion of this fluid, which takes place in the folution of other 
metals until the acid is nearly faturated. 

_ As the want of produétion of gas appeared to retard the folu- Nitrous acid atts 
tion of palladium, I tried the effet of impregnating a quantity aii 
of the fame acid previoufly with nitrous gas, and obferved its 
_aétion to be very confiderably augmented, although the expe- 
riment was neceflarily tried in the cold, becaufe the gas would 
have been expelled by the application of heat. 
Befide thofe properties which are peculiar to palladium there 
are others, not lefs remarkable, which it poffeffes in common 
with platina. [ have on a former occafion mentioned that thefe 
metals refemble each other in deftroying the colour of a large ni wit 
quantity of gold. Their refemblance, however, in other pro- " 
perties is not lefs remarkable, more efpecially in the little 
power they poffefs of condu€ting heat, and in the {mall degree 
of expanfion to which they are liable when heated. 
_ For the purpofe of making a comparifon of the conduéting Conduéting 
power of different metals, I endeavoured to employ them in ituoe aia pilin 
fach a manner, that the fame weight of each metal might ex- as to heat, tried 
pofe the fame extent of furface. With that view I feleéted >y the melting 
of wax upon 
pieces of filver, of copper, of palladium, and platina, which had them, The 
been laminated fo thin as to weigh each 10 grains to the {quare ie i 
inch, Of thefe I cut flips 4; of an inch in breadth, and four diver and clip. 
inches long ; and having covered their furfaces with wax, I per. 
heated one extremity fo as to be vifibly red, and, obferving 
the diftance to which the wax was melted, I found that upon 
the filver it had melted as far as 3} inches: upon the copper 22 
inches: but upon the palladium and upon the platina only one 
inch each’: a difference fufficient to eftablifh the peculiarity of 
thefe metals, although the conducting power cannot be faid to 
be fimply in proportion to thofe diftances. 
_ In order to form fome eftimate of the comparative rate of Rate of expan- 
expanfion of thefe metals, I rivetted together two thin plates of £9", by heats 


tried by rivetting 
L2 platina bars together. 
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While fteel ex- plalina and of palladium; and obferving that the compound 

pinds through Jae, when heated, became concave on the fide of the platina, 

12, platina will 

expand 9, and I afcertained that the expanfion of palladium is in fome degree 

palladium 1a the greater of the two. By a fimilar mode of comparifon I 
found that palladium expands confiderably lefs than fteel by 
heat; fo that if the expanfion of platina between the tem- 
peratures of freezing and boiling water be eftimated at 9 parts 
in 10,000, while that of fteel is known to be about 12, the 
expanfion of palladium will probably not be much more or 
lefs than 10, or one part in 1000 by the fame difference of 
temperature. * 

It muft, however, be acknowledged, that the method I 
have purfued is by no means fiihcient for determining the 
precife quantity of expanfion of any fubftance; but I have 
not been induced to beftow much time on ich an inquiry, 
fince the extreme fcarcity of palladium precludes all chance 
of any praétical utility to be derived from a more accurate in- 
veftigation, 


VI. 
Report made to the Athénée des Arts of Paris, by MM. Rone 


DELET, BeauvaLLet, and DucHEsNeE; on the founding 


the Statue of Jo an or Arc in Bronze, by a Way never be- 
fore ufed for large Works, by MM. Rousseau and ayer 
under the Diretion of M, Gots, Statuary.* 


Cafting in fand Ve method of cafting in fand hitherto has only been ufed 
oi nie te for figures from 65 to 70 centimetres (about 2! feet) in 
figures. heighth ; while the ftatue, which was to be formed, being of 


touch larger dimenfions, fhould of courfe be managed accord- 


ing to the method called the great Foundery, on account of its © 


being ufed for coloffal ftatues. 
The great foua- This method of cafting was known to the ancients, who 
wei dont A were even fuperiorto us in it; but this art was loft with many 
but was lot, Others, and in the time of the Medicis large itatues were not 
Atits revival formed at afingle cafting. The figures of Henry the Fourth 
ail nate g. and of Lewis the Thirteenth, which are feen at Paris, were 
parate parts. 


*. Magazin Encyclopédique, T. I. p. 350. 
placed 
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placed on horfes made previoufly, one for the, flatue of Ferdt- 
nand, Grand Duke of Tufcany, and the other for that of 
Henry the Second, King of France. | 

The ftatue of Lewis the Fourteenth, in the Place de Ven- That of 
dome, is the firft that was formed at a fingle calting fince the Pee. pd 
revival of the art. It was {uitable to fo great a prince to per- this in a fingle 
mit his image to be made folely by a grand method; but Gi- oak 
rarden and Keller, to whom the work was enthateed! then © 
made their firft attempts, which occafivned many faults, fuch 
as the cafting it too thick, which in ufelefsly employing more 
metal, increafed the difficulty of fupporting the coloffal figure; 
and fuch alfo as ufing unneceffary labour; but notwithftand- 
ing all their precautions, the cafting did not fucceed per- 
feétly, and confiderable repairs were obliged to be mare 


in it. 

About the fame time were ereéted the equeftrian flatues of Various other 
this prince, at Boufflers and at Lyons, by the fame Girarden, ek made in 
at Rennes by Coizevox, at Montpelier by Mazeline and al iad 
Utrels, and at Dijon by Le Hongre. 

After this, Le Moine had to found a ftatue of Lewis the 
Fifteenth at Bourdeaux, which met with great accidents; 
bit he had more fuccefs with cne at Rennes, which was a 
pedeftrian ftatue: Guibal alfo made one for Nancy. But this 
art did not attain to a great perfeétion till Boucharden was The art not verp 
employed-to confirudt an equeftrian ftatue of Lewis the Fif- ae 
teenth at Paris: The great care of M. Goor prevented any Lewis XV. was 
accident from happening to it, or to that alfo which was eaft ‘+ 
at Reims by the fame artift, from the model of Pigale. This 
founder had not the fame fuccefs when he formed the flatue 
of Frederic the Fifth at Copenhagen, from the model of Saly, 
which required great repairs. Finally, great improvements Great improve- 
had been made in the art when the ftatue of Peter the Great ie ort when the 
was founded at Peterfburg by Falconet, and. neverthelefs he ftatuc of Peter 
was obliged to refound a fecond time the upper half of the ag Great was 


ftatue. 


The great difadvantage of the method hitherto ufed, is its Dedecricnhe 
of the great 


enormous expence and the great time it requires. It is true, founder 
that for works which are intended for duration economy is not 
the chief obje@t; but if they can be performed equally wel) m. Geis 5 me- © 
by M. Gois’s method, at one-half the expence and in a fourth thod furerior to 
it in -various*re- 
OF fpects. 


* 
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Reafons for bee of the time, it certainly ought to be preferred. There is good 
nage dha ae reafon alfo to decide, that this method will do equally well 
the largeft for the largeft works; for, according to calculation, the largeft 
works. ftatue of this kind in France exceeds that of Joan of Arce by 
a much fmaller proportion than the latter exceeds that of the 
largeft ftatues ever before caft in the fame manner, which 
never weighed more than from 8 to 10 kilogrammes (from 
about 17 to 22 lb.) The ftatue of Joan of Arc weighed 600 
kilogrammes, which is-60 times more; but that of Lewis the 
Fifteenth, which weighed 17,000 kilogrammes, was only 
twenty-eight times heavier than that of Joan of Arc. 

Rut in order to judge better of the advantages of M. Gois’s 
method, it fhall be defcribed at large, and an account given 
alfo of the method of molding by wax, or of the grand foun- 
dery, in order to compare them together. 

M. Gois’s fta-  M. Gois having made a ftatue of Joan of Are for a prize, 
abe led exhibited it in pithe:? in the year 10, (1802.) The prefeét of 
and admired. the department of the Loire faw it, and propofed to the city 
of Orleans to re-ereét that monument to the glory of this he. 
roine, which had been deftroyed in the anarchy of the revos 
lution, It was accordingly ordered to be done, M. Gois 
: being informed of this, went to Orleans and offered to make 
a caft in bronze from his ftatue, without precifely knowing 
whether it was that which the city required. : 
He is employed | An agreement was then made with M. Gois to complete 
a “al a) the ftatue at a fixed price, in the courfe of about one year from 
it for the city of the 5th Germinal, da XJ. or before May 4, 1804. 
Orleans. M. Gois began to be alarmed at the enormous expence - 
Js induced to of the ulual method of cafling fuch ftatues, and at the great 
huistye a tp time it required, which he feared would prevent his per- 
fave time and forming the agreement. He knew that M. Rouffeau had 
CAPERS: made a caft from the groupe of Graces by Germain Pilon, 
M. Rouffeau ~ with great fuccels, by a different method; and though thefe 
bear ea figures were but 1,38 metres high, and his flatue was more 
who had before than two metres, (62 feet) he went notwith{tanding to confult 
2 Oe aig this founder, who engaged for the fuccefs of the method, and 
and employs the promifed to employ in the bufinefs the fame workman wha 
fame workman had cafi the above groupe without having met with any ac- 
who caft them . 4 ; j : , ed 
cident : This laft confideration determined M, Gois to entraft 
the work to the founders in fand, 


The 
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The firft of Fru@tidor, An XJ. the bufinefs was began ; 
but as they commenced with the bas-reliefs, it was not till 
three months after that they undertook the work of the ftatue. df aide 

They made ufe of the common fand of the founders,, which The procefs. dee 
isargillaceous, and always kept a little moift. Afier having Fie Thin of Bie 
well raked it, feparated all the ftones, and broken all thes in fand. 
lumps that could be met with, they filled with it a cafe of 
2,20 metres long, and one metre broad at the infide, and 16 
centimetres high; the thicknefs of the wood of the cafe was, 
eight centimetres. The fand was ftrongly beaten with a rammer 
10 centimetres broad and 60 long, and by this operation ac- 
quired fufficient confiftence to be raifed along with the cafe 
without any danger of running out. 

After this the ftatue was placed upon the firft cafe, which 
is called the falfe mold, becaufe it was to be afterwards re- 
placed by another: the fand was ftirred up a little, to permit 
the moft prominent parts to enter it; another cafe of the fame 
fize was then put over the firft, and attached to it by four 
points of iron. 

The true concave mold was then began, by modelling each Method of form- 
part of the figure with the fame kind of fand. A workman i's the molds 
of much addrefs and intelligence is requifite for the divifion 
and diftribution of the different pieces which form. the 
‘mold: he fhould explain the motives which induced him 
to prefer one diftribution to another: each piece fhould haye 
different feétions: care fhould be taken to mold the parts. 
which have a large and uniform furface in a fingle piece, _ 
while the pieces muft be multiplied for thofe portions of the 
flatue which have many finuofities and deep indentations. 

_ This part of the operation requires the moft care ; for if it 
be performed with negligence, the extraétion of the model ae 
would be attended with great difficulties ; and if the workman 
employed is aukward, numerous faults will need reparation 
_after the cafling, and probably great accidents may happen. 
It is but juftice to fay, that Genon, the workman. on this 
fiatue, fhewed in his performance equal dexterity and know- . 
ledge. 

To prevent the pieces of the mold from adhering to each 
other, care is taken to powder the parts of each which is 
‘finithed, with charcoal duft inclofed in a bag, before. anew 
_ piece is began, The workman having finithed ‘the mold- 


ings 
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ings of the contours of the figure, filled up the empty {paces 
between them and the café with fand, which he firft preffed 
and forced together with his hands, afterwards beat: it with’ 
the bat, and finally with a mallet; this compreffion: gives it 
fuch a folidity that it appears ‘ties sigh orat aes like pared 
earth. 

The fame care was taken with wag Ni as teak were ie 
ceffively added, to the number of feven ; whichcompleating 
the top of the ftatue, the whole was then reverfed inorder 
io replace the loweft cafe, which, as mentioned, was only-a 
falfe- mold; and then each partrat the lower extremity was 
alfo modelled in fame manneras the preceding.) ) »»)) 

The hollow mold being finifhed, the cafes were taken afun-~ 
der, and each piece removed feparately to take out the ftatue: 
then they were all)placed in their proper order inthe exterior 
mold, which may be compared to the cover ufed by thofe wha 


The piecesof make plafter-of-Paris cafts. Each: piece would ibe well re- 
the mald ce 

mented together 
with patte, and faftened by a little thin pafle made of flour, ‘which was ape. 


fecurcd by wires nlied by a brufh both to the pieces themfelves:and the parts 
paffing into, the ! ; , 
owe: that adhered to the cafes. ‘It wasthought neceflary to take a 
precaution more than what was ufual, through the apprehen- 
fion that the pafte would not hold together thofe large pieces 
as well as it did the {mall pieces in lefler works; they were 
therefore traverfed by long wires of iron, which cjg into 
the Cover or exterior mold, 
This mold being thus entirely compleated, had mee to be 
Method of forme dried till the time of the cafting. A new mold was neceflary 
ing the core. tbe made to caft the core: the fame’ pains were nottaken 
with this as with the firft, as it would be ufelefs to do ‘fg. 
When this fecond mold was finifhed, a coat of modelling-clay 
was applied to its infide, of the fame thicknefs which was in- 
tended to be given to the bronze; and without waiting for its 
drying, it was clofed ‘and the core caft in'it, which was com- 


pofed, as is ufual, of ane parts of ‘apni of | Paris weg of 


brick duft. | sot 
Eight iron rods Hight rods of iron haying been placed at the infide of the 
aid fo as to pro- mold, afterwards projected from the core about 10 or 12 cers 
iia eid i. timetres, which ferved to fal it with precifion in the hollow 
in order to place mold, ' ockuhiead 
it in the mold, 2 ~~ But 


tained in its place by its irregular form; but it was ftill farther © 
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Batin the mean time the cafes had been placed one over the 
other, and the.iron pins which connected them fitted to their 
places, taking.care to divide them. into two portions, which 
anfwered, to.the two cafes ufually employed by the founders; 
and which, inftead of the ufual thicknefs of five centimetres 
at moft, were, the one 48 and the other 64 centimetres 
thieks| i) 

In this ftate they were dried, by placing them round a bra- The pieces of 
fier,of kindled charcoal, the fire of which had the more power the mold dried, 
fromthe mold being divided into two portions, and empty, ,, nh 
_ The core.was likewife dried by placing it over a brafier of The core alfo 
charcoal; the fame,was alfo, placed round it; and in eight aicd, 
hours the moifture was entirely evaporated. It. was left to 
cool; and it was placed in,one half of the mcld; the fecond The mald and 
half of the mold was afterwards fitted on, and the whole com- ()". ae 
preffed together by iron preffes in the ufual manner. cafting, and {e. 
After this. there only .remained to confiru@t the bafon, Sed by preffess 
(Vechino), to fule the metal, and make the caft. Thefe ope- 
rations being the fame for both methods of founding, , fhall be 
related, after firft as, briefly as poffible defcribing the method 
of cafting by the great foundery in which wax is ufed. . 

The. firft, operation for the great foundery is to dig a trench Defcription of 
proportionate to the fize of the figure to be caft, and to fur- aie by the 
sound it with a wall to prevent the earth from tumbling in. ae 
After the model is finifhed it is oiled, and a mold formed from A mold formed 
it with plafter of Paris in the ufual way, and with. the pre- from the ftatue 

< t Soe : in feparate 

cautions before direéted for molding in fand: In each piece pieces, 

of this mold rods of iron are inferted, by which they may be 

eafily lifted when the mold is, taken afunder or put up; each 

of thefe. pieces is numbered, that its proper piace may be 

known... . We 4 

_ After this feveral Jayers are anplied with a brufh to the in- A compofition 
fide, of the pieces, of a compofition made of 7-tenths of yellow i ying 
wax, l-tenth of turpentine, 1-tenth of white pitch, and the mold, of the 
i-tenth of hog’s-lard, which is melted flowly to prevent Po a. 
forming bubbles... . Be are, 
») When the different layers form a thicknefs cf three or four 

millimetres, (0.15,inch) cakes of wax are placed infide in thoie 
parts. where the bronze fhould be of a greater thicknefs, and faf- 
tenings of fheet-brafs are inferted, which may take hold of the 


core and prevent the wax from falling off, 


The 
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The core cat The mold is then fitted together, and the core caft with 
in this mold, 


and the model- QWicknefs, that it may form an entire mafs, and not. lie in 

ling of the wax layers: As foon as it is folid the model is taken afunder, and 

ice pr the ftatuary repairs the wax, takes off all the futures of the 

istaken out, molds, reétifies the errors which may have occurred, and 
gives to the work all the perfe@ion of which it is fuf- 
ceptible. 


The true mold Afler this the true mold is formed of materials capable of 
ng piston fupporting the heat and the impulfe of the metal; to compofe 
pofition. which three-fixths of earth are mixed with one-fixth of horfe- 
dung, and left to rot in a ditch for one winter: when this 
mixture is taken out, two-fixths of broken crucibles, well 
pounded and pafled through a fieve, are added: the whole 


is tempered with urine and beat up on a flone: it is then what 
is called potee. 


Formation of When it is to be ufed, a fufficient quantity is taken and. 


the true mold water enough added to it, to make it capable of being laid 
centinued. 


on with a brufh; forty coats of it are then laid over the wax 
fucceffively, (care being taken that one coat is dry before an- 
other is laid on), which altogether form’ a thicknefs of five 
centimetres (2 inches.) The mold is then furrounded with flat 
bands of iron, which crofs each other like net-work 3; then, afler 


rendering the potee thicker, by adding earth to it, and hair that’ 


has been well beaten, it is laid on over the former work with 
the fingers, until the mold has attained the thicknefs of twenty 
centimetres below and fixteen above (6 and 8 inches) ; after 
which it is {urrounded a fecond time with bands of flat iron. 
Preparations for, After this a wall is built round it, the paflages neceflary for 
and method of the fire conftru@ed, and the intervening fpaces are filled up 
“i out the vith broken bricks: Then the fire is kindled in the paflages 
moft diftant from the figure, and is gradually increafed for 
nine days, and again diminifhed for the fame {pace of time. 
On the fecond day the wax begins to flow, and continues to 
do fo for ten or twelve days; about half of it is loft. 
When the fire is extinguifhed, the work is left fome days 
to cool; then the broken bricks are removed, and before the 
mold is buried, a coat of plafter, about half an inch thick, is 
The moldbu- put over it, which is called the chemife. Then they proceed 
riedy andthe 19 bury the mold, or inclofe it with earth, firft taking care to 
pipes and vents ‘ f ‘ee 
placed ready for flop all the ways through which the wax fiowed, and to raife 


cafling. the 


‘Tefs than twenty-eight, each of which they particularize; but 
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the pipes for the vents and for the entrance of the fufed metal. 
The earth ufed for enclofing the mold fhould be firft tkreened, 
and then laid on equally in the excavation. After each courfe 
is raifed to a thicknefs of thirty centimetres, (1 foot) it is beaten 
down till it is reduced to ten. 

- After this there only remains to build the bafon for the re« 
ception of the metal, called the echino. 

In enumerating the operations neceflary for the method of Enumeration of 

eafting in fand firft mentioned, the authors of the report flate aie URGE: 
them to amount to ten; while thofe ufed for cafting in the ing in fand, and 


large way laft recited, in which wax is ufed, amount to no difadvantages of 
the great foun. 
S dery. 

as thefe operations may readily be counted from the relation 


already given, this catalogue is not inferted here. They alfo 


‘remark, that the laying on the wax on the pieces of the mold 


takes up much time, as does likewife the preparation of the 
potee: that in the firft method the circling with bands of iron 


‘is entirely avoided, and the building of the paflages for the 


fire, which are very expenfive: that likewife the molding 
and fetting up of the vaft number of pipes and vents is faved 
in it; and in the drying of the work the economifing of fuel 
is greatly in favour of the firft method, for in it thefe operations 
are performed in a fhort time with a very {mall fire, which in 
the other method require at leaft three weeks and a powerful 
heat: that in the repairing of the wax the ftatuary muft work 
with his own hands; and that in taking out the ftatue when 
caft, there is vaftly lefs trouble in the firft method. 

~ The authors here defcribe the method of ere@ting the fur- 


“nace for fufing the metal for the ftatue of Joan of Arc; but 


as it was conftru€ted to burn wood, which fuel is net ufed in 


our founderies, and as the defcription would be on other ac» 
counts of but little benefit to our artifts, it is omitted, 
It is only neceffary to ftate, that the place which contained 
the fufed metal was at fuch an elevation, that, when the flop- 
per which retained it was driven in, it might flow freely into 
the echina through the paflage prepared for it. 
The mold for the ftatue was partly buried in the earth, fo as The mold of the 
to allow a fall for the metal of eight centimetres (3 in.) from ihe Patue of Joan of 


get : Arc laid in the 
hearth tq the entrance of the pipes; and the authors obferve, earth ready fog 


that the trouble of burying the mold might be avoided by lay. sing» 


ing 
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ing it on its fide, for which pofition they think it was fufi- 
ciently well prepared, 
Parts of the fta- The flatue was all formed in one mold, except the Late, 
sce ps ig (pleinte), one arm, and the plumes of the helmet, which were 
placed in a feparate cafe: This might have been difpenfed 
with, but it was apprehended that, if they remained with the 
ftatue, they would have much encreafed the difficulty of the 
work, by adding to the elevation of the figure. 
1000-kilograms Every thing. being prepared for the cafting, about 1000 
of metal fufed.  bitograms (about 32 C.) of the metal was placed in the far- 
; nace, one half of which metal confifted of old cannon, a 
third of copper,, and the reft of. brafs; and on the 8th 
of Germinal, 4n X/JJ. (29th March, 1804), at eight o’clock 
in the afternoon, the metal, after five hours heating, being in 
compleat fufion, and the echino and the foppers which clofed 
the two paflages for the metal being previoufly heated, 
The caft made M. Rouffeau forced in the plug that retained the metal in the 
byM.Rouf- furnace; it flowed immediately into the echino; the floppers 


feau: It fuce ‘ eee 
ceededcoms | were removed from the paflages for the metal from thence, 


pleatly. and in lefs than two minutes a little of the metal appeared at 
the vents, and fhewed that the caft was completed. 
The ftatuere- © On removing the fand it was found that no accident had 


quires no repairs hannened but a flight flaw on the ftomach of the figure ; that 
or additions. 
the head was quite perfeét; and that there had been no par- 
tial cafting, or any part of the figure neceflary to replat, 
which often happens in the other method. 
The reporters The reporters conclude with high encomiums on the ad- 
recommend the vantages of this method of cafting, and recommend that me- 
Ashénee des Arts 
to give medals dals be given to MM. Rouffeau and Genon by the Athénée 
to MM. Rouf- des Arts, in teftimony of their merit; and that as the rules of 
feau and Genon, 
anf téinahe bookie Society prevented this recompence from being granted to 


pourable men- any of its members, honourable mention fhould be made of 
tion of M, Gois. M. Gois 


, 


pis gperdments 
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Vil. 


Experiments made at the Galvanic Society of Parts, by M. Rur- 
FANT; Director of the Nitreand Gunpowder Works, tending 
to prove that Muriatic Acid is not compofed as announced 
by M. Pachiani*, 

As foon as the Galvanic Society knew that M. Pachiani, The galvanic 
of Pifa, had announced, that he had obtained muriatic acid aS 
by depriving water of a portion of its oxigen, their firft care to determine the 
‘was to engage in a courfe of experiments both by galvanifm a ake Aa 
and eleétricity, to obtain, if it was poffible, a confirmation 

of a difcovery fo important to the progrefs of fcience. The 

fociety had a letter communicated to them, which was ad- 

dreffed on the 9th of May, 1805, by M. Pachiani, to M. 
-Pignotti; in which he recited the refults which he had ob- 

tained, but without, entering into any detail relative to the! 
_ nature or order of his experiments; they only knew that he 

ufed the galvanic pile. They therefore determined to make 

their experiments with the fame apparatus, in the manner 

which appeared to them the leaft likely to produce refults 
liable to objeétions. Two of thefe experiments. which ap- 

peared principally worthy of attention, were conduéted as 

follows : 


Experiment I. 


A arlion of a new glafs tube was taken, three inches Defcription of 
long, and 0.35 inch in diameter infide, one of the ends wie ke; ‘ 
_of this tube was clofed at the lamp; to the other end was ob 
united a capillary tube bent in fuch a manner as to pafs under 

ajar, and at equal diftances from the junétion of the capil- - 

lary tube, two points were drawn out at the lamp in the 

thicknefs of the glafs, by means of which two bits of gold 

wire of about 0.02 inch in diameter, and of the ftandard 

0.976 of purity, were inferted in the tube, at a fmall diftance 

from its lower extremity, and difpofed fo as not to touch each 

other, or bear againft the fides of the tube; thefe points 

of the glafs were then clofed at the lamp. The tube and its 

capillary prolongation were filled with diftilled water, whofe 


* Journal de Phyfique, Tom, LXI. p. 2814 
purity 
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purity had been proved by nitrate of filver; the whole was 
faftened by wax on a finall piece of glafs, placed in the 
midft of an horizontal galvanic pile of fifty-two double fquare 
plates of 4,25 inches at each fide. Thefe plates were fepa- 
rated by pieces of leather,. which formed between each 
other divifions, which were filled with very pure fand, moift- 
The fand of the ened by a folution of muriate of foda.° The capillary tube was 
or SER pafled beneath the water of a ciftern, with its extremity 
muriate of foda: under the mouth of a jar filled with water. The two wires 
gas immediately of gold being made to communicate with the two poles of the 
difengaged on 5 ; ne cei ; an 4° 
its completion, pile, its a€tivity was immediately exhibited by the difengage- 
ment of gas in chains of bubbles very apparent, parting from 
the extremity of each of the gold wires, but in a more con- 
fiderable quantity from that correfponding with the copper 
pole. This a€ivily of difengagement of gas continued 
without interruption from the eighth of Thermidor, to the 23d 
of the fame month, on which day, after the pile being moiften- 
“ed with folution of muriate of foda, it ftopped for fome time : 
it foon however recommenced, and always did fo after any fuf- 
the activity of pention. Its a€tivity was immediately renewed by agitating 
salle ga 2 the wires which communicated with the poles of the pile. 
newed by agitat- The ativity of the pile was conftantly greateft at four o’clock 
= Sal ce in the afternoon; and immediately afterwards it began to 
always greateft diminifh’ On the 11th of Fruétidor the apparatus was taken 
oe the afunder, after continuing for thirty-four fucceffive days in 
‘The apparatus continual aétion, The water was then diminifhed to half its 


feparated after original volume, but had not loft any of its limpidity. 
continuing in 


a¢tion thirty- The extremities of the gold wires, from whence the gas 

a days. had proceeded, were oxided, but that moft perceptibly 
water In ° * . . . 

atte gi- Which communicated with the zinc pole of the pile. The 


minifhed one whole gas obtained and colleéted during the experiment, was’ 
half, the gold 793 cubj ; 1200 inch The li Sad Whee 
wires oxided, 93 cubic centimetres (1200 inches). e liquor remaining In 


that next the the tube was carefully examined ; it produced no fenfation of 


zinc moft, 793 aut ; t 
cubic centime. ‘tte on the tongue, had no aétion whatfoever on the tinéture 


ters of gas col- Of turnfol and of fernambuc, and did not produce the leaft 
Mee. cloudinefs in the folution of nitrate of filver. 

liquor inthe ‘The gas produced by the aétion of the pile was s then ex 
AL au ae amined, After having introduced one meafure of it into the 
aétion on turn- CUdiometer of Fontana, an equal meafure of nitrous gas, 
fole, and is not made purpofely for the proof, was added; an abforption of 
affe&ted by folu- he a P . ; 3 an ablorp 

tios of nitrate of © feventy- 
filver. 
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feventy-feven two hundredth parts took place in the volume The 83s pro- 


duced is tried b 
of the two meafures. Fontamias’s ae 


In order to afcertain wheter all the oxigen which the gas diometer, an 

contained had entered into combination in this abforption, ie cic sit 
fecond meafare of nitrous gas was introduced into the two-hundredths 
eudiometer; but the gas did not experience any diminution ts P!4¢ 
of its volume. The quantity of oxigen which the abforption 

produced by the introduétion of the firft meafure of nitrous 

gas might indicate, was attempted to be valued by a com- 

parifon with atmofpheric air eflayed in the fame manner ; for 

which purpofe one meafure of atmofpheric air was introduced, 

and an equal quantity of nitrous gas added; an abforption of 

fifty-five two hundredth parts took place in the volume of 

the two meafures. In confidering this abforption as the effeét 

of the combination of nitrous gas with the volume of oxigen 

gas, correfponding to the 0,22 parts, which atmofpheric air 

contains, it may be concluded, that the abforption of feventy- 

feven two hundredth parts, produced with the gas of the 

pile, reprefented proportionally the combination of the fame 

quantity of nitrous gas with a little lefs than 0,31 parts of The quantity of 
.the oxigen. It was then obferved that the meafures of gas emetic 
having been introduced feparately and fucceffively into the valued at 0,32 
eudiometer, it might happen that they were not fufficiently sid 
well mixed, and that confequently the abfurption was not as 

compleat as it might be. It was thought that it might be better 

to pafs the gafes in feparate meafures under a jar, and then 

tp introduce the whole volume together into the eudiometer. 

The former experiments having been repeated in this manner, 
_ an abforption took place between the gas of the pile and the 
nitrous gas, of ninety -two two hundredth parts in the volume 
_of the two gafes, in place of feventy-feven refulting from 

the fame proof, by the firft method ; and with the atmofpheric 
air and the nitrous gas the astoration was fixty-eight two 

hundredth parts inftead of fifty-five. There refults then from 
. this, according to the fame ratto of the 0,22 parts of oxigen 
_ Contained in the atmofpheric air, a proportional indication of 
about 0,30 parts of this gas contained in that of the pile. The proportion 
It was again proved with the eudiometer of Volta, by in- et aN 
troducing a fingle meafure into it, through which the ele€tric tria's is more 
_ fpark was made to. pafs; the proof was afterwards repeated 2¢curately va- 


; , Iwed at 0,30 0f 
a of fucceffively. the gas, | 
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The gas farther fucceflively, on two, three, and four meafures, and always ‘the 
proved by Volta’s 
Dh diceneonmeiae? abforption talulting from the inflammation by tbe eleétric 


the fame refult fpark, gave the fonts indication of about 0,30 parts of 
Of 0,30 oxigene oxigen. 


Experiment II, 


Apparatus ufed Twogrammes (31 gr.) of diftilled water were put Ge aaah 
in fecond ex- tube bent into the form of a fyphon; two wires of gold of 
periment def- i Anes ie . : 
cribed. commerce of about 0,003 inch in diameter, pafling into’ the 
The fand is’ ~~ water at about 0,024 inch diftance from each other, were 
moiftened with 
river water con- 1NClofed in this tube; the tube was then placed upon an 
taining 1 fix- horizontal pile of fifty double plates, of about 3} inches 
ticth nitric acid. . J 
The gold wire is #9 each fide, The intervals between them were filled up 
diffolved and with dry fand, and then moiftened with river water acidulat- 
precipitatedy ed with about 2, of nitric acid. The wires of gold having 
been placed in communication with the two poles of the 
pile, the water in the tube afflumed in the firft day a reddifh 
brown tint at the-fide of the copper pole, and the wire 
which paffed to that part was covered with a coat of oxide 
of gold of a deep brown colour. The wire which com- 
municated with the zinc pole did not affume the fame tint ; 
the gold of the wire was diffolved by degrees, and was — 
very little gas precipitated togeiher with a part of the filver, This pre- 
produced, the cipitate exhibited with a magnifying lens, over almoft the 


water in the | 
the Sc nat whole length of the tube, cryftals in needles. The wire — 


diminifhed 1-  correfponding to the zine pole was entirely deprived of the | 

ae gold which covered i, and then only confifted of a thread 
of filver of extreme tenuity. But very little gas was dif 
charged from either extremities of the wires. The water was 
not diminifhed a fiftieth part of its volume. 

The pilecon- The pile continued in a@iivity 40 days from the 28th of Mef. 

aa aon G Jor to the Sth of Fru@idor. It indicated then on the laft day 


Indicates by the by the ele€lrometer (fimplified by one of the Members of the 
aaa *” Galvanic Society, from that conftruéted in Germany, defcribed - 
40°. in the Journal de Phyfique for the month Meffidor, an. 13,) 
aan ane an intenfity of 840 degrees, The liquor remaining did not 
tube thewsno afford, by any of the different reagents, the leaft trace of 
+ nat or oxidity ; a metallic tafte was alone perceptible in it.. ic 
reagents, and The galvanic fociety, in examining chiefly the refults of 
basa metallic the firft experiment, as correfponding more particularly with © 
wee the faét announced by M, Pachiani, have confidered, that in | 


- allowing 
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allowing for the fmall quantity of oxigen which had caufed.' 
the oxidation of the extremities of the gold wires, the whole 
quantity of the oxigen contained by the gas of the pile may 
be valued in a very near approximation, at 0,31 of its volume; ais 
and it is very nearly in this fame proportion that oxigen:gas The Society 
enters into the formation of water; it was thought that intr ae ee 
might thence be concluded, that the whole effeét of the only decompofed 
ig P 
galvanic pile, during the entire. continuation of the ex- tb: water'into 
: ; oxigen and hy= 
periment, had been the decompofition of a part of the water drogen gates, 
employed, and the feparation, in their ftate of purity, cs e 
. . . y? ' lanl 1s mile 
the oxigen and hidrogen gafes which compofed it. The taken, and that 
Society then are of opinion, that M. Pachianit was deceived en found 
as to the nature of the acid which he announced that Petcne eur aeat 
obtained, and that this acid * might have been produced by duced by other 


_ fome animal or vegetable fubftance employed ‘in the appara- artae 
tus. The Society does not hefitate to declare, that with the nounced, 
and that it is 
apparatus which they ufed in preference, (as being the moft Got pallile 4p 
fitaple, and the leaft liable to the influence of other matters,) egect any thi 
they do not think it poffible to effeét any thing by the aétion by the galvanic 
p pile i in water but 
of the galvanic pile, but a decompofition more or lefs great, ;.. deeorapend? 
of the water ufed in the experiment. tion, , 


OTS 


Vil. 


Apes of an Ancient Geographical Tablet in the Mujeum of | 
_Gardinal Borgia, from + a Memoir prefented to the Academy 
_ of Goltingen, by Proressor HEEVEN. 


In the Mufeum of Cardinal Borgia there is depofited an The tablet was 


found in the; 
ancient _ geographical tablet, from which an engraving has Pa 


+ M. Giobert, in Van Mon’'s Journal, pretends, that the acids Cardiaal Borgia. 
and falts ufed in the pile circulate along the wires, and pafs into 

any liquor into which they are Cuadiveted which does not ap- 
pear probable.—B. 

~The galvanic apparatus ufed in thefe experiments is called a 
pile through the whole of the French paper, though from its 
horizontal pofition the aon does not feem very proper. 
Trans. 

“— This memoir is cain € explicatio planiglobii orbis ter- j 
rarum faciem exhibens, ante medium fec. xv. fumma arte con- 
" feéti ;, agitantur fimul de hiftoria mapparum geographicarum recte 
inftruenda confilia. 

Vou, XIII.—Feservary, 1806. M been 
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been made, one of the impreffions of which is in the poflef- . 
The defign is fion of the author of the Memoir. This remarkable menue, 
ania, nq Ment is not a chart drawn by the pen, bat a round tablet, of, 
done in coloured which the defign occupies a {pace about two feet in diameter, 
enamel, © on which the hemifphere, known at that time, is reprefented, 
limits of the in colonred ena.nel, like a round furface, The countries and. 
ag not the places are marked by their proper names, but the limits. 
accounts inferted OF the countries are not traced; the mountains, the rivers, 
in a Kane the people, and all the things remarkable (as the animals, the 
china’ oh battles, the caravans, the bazars, the camps, the wandering” 
tribes, 8zc,) are reprefented and explained on it by inferip- | 
tions in the latin tongue, but written in German charaéters.. 
It may be conceived from this firft view how interefting this 
monument is, and alfo with what art it is executed, fo that 
it is impoffible to fuppofe, that it was made for the ule of a. 
private perfon. Its date is not mentioned, but it may be. 
determined with certainty that it was conftruéted in the firft- 
Why fuppofed tohalf of the fifleenth century. In reality, the moft recent. 
have been made event marked on it is the viGory of {Tamerlane over Bajazet 


in the fir half - : : ‘ i 
ef the fittcenth in 1402; there is no mention of the taking of Conftantinople, 


ont: or the leaft trace of any of. the difcoveries of the Portuguefe. - 
Iris the oldett Of the geographical charts known at prefent, that of Marino 
heal Sanudg at the commencement of the fourteenth century is 
the chart of the only one certainly more ancient ; but that of Andre Bianco 
Sanuda, of 1436, which Formaleoni has made known, is very nearly 


of the fame time as this monument, No general fource of 

imformation can be difcovered by which the author of the 
tablet has been affifted. It is not made according to docu- . 

ments from Ptolemy; it more follows thofe of the Arabians, 

e{pecially with regard to Africa ; of the names which are 

found in the works of Marco Paolo, and the other more 

“ancient travellers in Afia, only fome are feen on that part of 

the world. The extent of Europe is ‘reprefented as much 

greater than that of Africa, and at leaft as large as that of 

Sweden called Afia. The following are fome-. of .the moft remarkable par- 
ae Gothia {ticulars of it: Sweden is fet down under the name of Magna 
Denmark omitt- Gothia, and Denmark is wanting. In Pruffia, the feat of the © 
6, eae wars of the Teutonic arder with the Lithuanians, reprefent- " 
wee SEAN ed -withi this’ infeription ¢° Hic funt confinia paganorum et chrif- 
tianorum, qui tn Prufia adinvicem continuo bellant. | It may be~ 
perceived by this, that ‘the Lithuanians were ‘therein con-— 

fidered 
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fidered as Pagans, although chriftianity was introduced 

among them before this period. Ruilia appears under the Roffia called — 

denomination of Tartary, and near the Cafpian Sea and the pate bytes 

fea of Afof, are reprefented the famous Bazars of thofe times. Bazors re- 

England and Scotland appear at the border, but there is no Préfeated. 

more room for Ireland. Africa exhibits none of the dif. 

coveries of the Portuguefe, but the northern half of it was 

known to the author as far as Soudan. He names not only It contains none 

the villages along the coaft, but he moreover knows that the ws the aifcouarics 

ey of the Portuguefe 

inhabitants of mount Atlas, the people of Barbary are at in Africa. 

war with the Saracens. Near thefe mountains is infcribed, 

In illis montanis habitant plures principes et reges, et habitant 

continuo in tentoriis, et preliantur continuo contra Saracenos, 

et contra juxta caftra et civitates*. In Egypt the junétion of The junétion 

the grand caravan of Mecca is packed and not only the of the Caravans 

of Megca noted 

names of the deferts of fand are inferted, but thofe alfo ot ;, Egypt. 

the places moft important to commerce, as Tagaza, Ganu- 

fia, &c. | 
The kingdom of Prefter John extends in Nubia ab offic Extent of Prefter 

gandis (Cape Gardefan) usque ad fluvium auri. Bianco like- Spo ag iste 

wife fets down the kingdom of Prefter John in Africa in 

the fame manner, fo that the Portuguefe are not the firlt 

who have thus defcribed it. Afia does not prefent fewer Camps ofthe 

fingularities, In Afia Minor the camps of the Tartars are Partars in Afia 

reprefented ; Tartaria reges maxima, qua Tartari cum fuis ies piece 

jumentis et bobus excurrunt, civitatem ex multis tentoriis. et 

carutes Jfituant. India is divided into India fuperior, where the divifions of 

the body of St. Thomas is found, and many chriftian king- eae 

doms, and Jndia interior, in gua Cathai civitas et magnificanis inferted, 

Imperatoris Tartarorum Jedes. China is likewife esd 3 in it, and China with 

and its capital Cambalck (Cambalu Pekin) is alfo named. sie (Pekin) 

On the frontiers of little Bucharia at Organti, (Urgang) — 


* The Latin of the infcriptions in this paper is not very correét, 
continuo is ufed in them for Jemper, and juxta for vicina, the ’ 
“word fiuant is alfo improper, and fome others, but thefe circum- 
ftances perhaps only mark more ftrongly the authenticity of the 
account. In the infcription relative to India interior, a fmall 
alteration has been made from the memoir in this tranflation. 
The.word magnificanis has been formed from magni canis in the 
memoir, which being fo printed, evidently was an error,—B, 


het 
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The route of de Organti ad Curthagium vadunt cameli in quatuor menfibus, 
the caravans to . 4 : rit 

e 
Cathais the the caravans going and returning to Cathai are reprefented, 


country of Gog On the eaftern border the country of Gog and Magog is fet 
and Magog; and E 

the fteof Pa. GOWN, and finally locus deléciarum or paradife. 
radife. 


1X. 
Analyfis 43 Birdline, By M. Buttton LAGRANGE.* 


Secr. I. 
The Origin and Preparation of Birdlime. 


as 

Various opinions ‘I HE fubftance known by the name and appellation of bird- 

on the nature ime, has been claffed among the immediate productions of ve- 

of birdlime 5 
getables. 

M, Fourcroy, M. Fouizroy was the firft perfon who confidered this mat- 
ter to be glutinous: he has defcribed it as a fpecies in his 
«* Syfteme des Connoigiances Chimiques,” Vol. VIII. p. 306. 

Birdlime, according to this chemift, may be made of the 

berries of miftletoe, or of the tender bark of the bolly, and 
feveral other kinds of trees, macerated in water, Although 
this fubftance appears to have been hitherto not examined with 

a) fufficient accuracy, many qualities have been difeowered : in it 
analogous to thofe of gluten, 

Excepting a few chemical properties, mentioned in my 

** Manuel d’un Cours de Chimie,” third edition, I have never 
found in any work the leaft elucidation of the nature of this 
fingular fubftance, 

M. Chaptal, M. Chaptal, in his ‘ Elemens de Chimie,” {peaks ais of 
its preparation, As the method prefcribed by this chemitft is 
nothing different from that in the ‘¢ Materia Medica” of 


Geofiroy, Geoffroy, and in the “ Di@ionary” of Valmont de Bomare, 
ee de Bo- ¥ fhall quote the article itfelf, “= 
Ancient mode «* The ancients made ufe of the berries os the iis of 


cf preparing ity 


oly Sy er oak in the preparation of birdlime. The berries being firft 
pounding the » Boiled in water, were pounded, and the hot water was then 
sv poutad poured off, in order to carry away the feeds and rhind.. At 
meer prefent birdlime made of the: bark of holly is preferred. The 

middle bark’ is made sets of, as being the moft bapeee and 


i 7 Annie de’ Bhimie, Vol. LVI. 
green ° 
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green: ‘this is placed in a pit to rot, after which it is pounded at a “ 
in mortars until it becomes a pafte, and is then wafhed and ft daa “aa 
cleanfed with water. This fubftance has been confidered as pounded. 
difcuffive and emollient, when applied outwardly,” 

It is already known that the miftletoe of oak is employed in Miftletoe of oak 
feveral pharmaceutical preparations; as, the univerfal water, SA sade 
the antifpafmodic powder, Guttet’s powder, &c. 

In England, according to Geoffroy, birdlime is made of the Englith mode of 
bark of holly. . He fays, the bark is boiled in water feven or aly sgh 
eight hours, ull it becomes foft and tender. This is laid in Bark of holly is 
mafles in the earth, and covered with flones, placing one Sot ed 
layer over another—the water having been previoufly drained ed, and kneadede 
from the bark. In this ftate it is left to ferment and rot, du-: 
ring a fortnight or three weeks, in which time it changes to a 
kind of mucilage. It is then taken’ from the pit, pounded in 
mortars till reduced to a pafte, wafhed in river water, and 
kneaded till freed from all extranéous matters. The pafte is 
left\in: earthen veffels during four or five days, to ferment and 
purify itfelf.. It is afterwards put inte proper veffels, and thus 
becomes an article of commerce, 

This mode of preparation is not univerfally followed, as 
every county has its peculiar way there are even thofe who 
make a fecret of the procefs. - 

» At) Nogentsle-Rotrou birdlime is stata iar be cutting Method oN 
in {mall pieces the fecond bark of the-holly, fermenting them aah 
in a cool place during a fortnight, and then boiling them in fr@ rotting and 
water, which is afterwards evaporated, then boiling : 

» At Commerci and its environs birdlime is obtained from At Commerci. * 
feveral fhrubs, as the holly, the wild vine (aiburnum lantana, 

Lin.) andthe miftletoe of every fpecies. | . 

- « The beft is that made from the prickly holly, which is green- Beft fort from 
ifh; that obtained from the viburnum lantana is of a yellowith | os aad 
tint. In ufing this latter, the epidermus is reje€ted, and only ve 

the fecond bark employed. 

» The birdlime which I ‘ufed: in my experiments was made. 
from the fecond bark of holly ; and on comparing it carefully 
with fome which had been fent me from Commerci, I found 
there was no apparent difference between them. I thought 
this precaution effential to obtaming greater precifion in my 
-analyfis, It:is well known that the birdlime of commerce is 
never in a pure flate ; it «is frequently a compofition of vege- 

table 
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Birdlime of 
commerce fre- 
quently adui- 
terated. 


The author's 
preparation ‘of 
birdlime. 


Characteriftics. 


It becomes dry 
and brittle by 
expofure to the 
air 5 


but vifcid again 
when wetted. 


By. moderate 
heat it fufes. 


Strong beat ine 
flames it ; 
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table and animal matter; fometimes it is even adulterated 
with turpentine, oil, vinegar, &c. It was therefore necef- 
fary that I fhould be certain as to its purity ; and by the fol. 
lowing mode, which I adopted, 1 obtained birdlime of the 
very beft quality. 

Having procured a fufficient quantity of the fecond bark of 
holly, I bruifed it well, and boiled it in water for four or five 
hours: the water being poured off, I depofited the bark in 


pits, in earthen pans, where it remained till rotten, or at leaft: 


till it became vifcous, moiftening it from time to time with a 
little water. When it had obtained a proper degree of fers 
mentation, it was cleanfed, by wafhing, from all meecages 
neous matters. 


Sect. II. 
Chemical and phyfical Charadterifiics of Birdlime.. 


| Birdlime is of a greenith colour, and of a four flavour: it is 
gluey, ftringy, and tenacious, Its {mell refembles that of 
linfeed oil. 

Spread on a glafs plate, and expofed for fome time to the 
aétion of air and light, it dries, and becomes brown in colour, 
being no longer vifcous. When quite dry, it may be re- 
duced to powder,. in which ftate it is totally divefled of its 
adhefive qualities, and only recovers them on the addition of 
water. 

Birdlime reddens tinéture of turnfole. 

When gently heated in a porcelain veffel it melts, but does 
not become very liquid; it fwells in bubbles, which float 
upon the furface. This kind of fufion produces fmall black 


‘grains, which render the birdlime grumous: it produces a 


fmell very fimilar to that obtained from animal oils, on mailings 
their temperature. 


If this fufion be continued for fome time, the ineinn 


affumes a brownifh colour; but recovers its proper charac- 
teriftics on cooling. 

Placed on red-hot coals, it burns with a brifk fawn; wed 
creates a great deal of fmoke. 

Heated in a crucible of platina, it takes fire when the cru- 
cible is red-hot ; produces a lively flame, which rifes to about 
two decriieiien: accompanied with a confiderable quantity of 

{moke, 


a ee a ee eee ee 
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finoke,- which eafily, attaches to the chimney ; this combuftion 
always takes place, although the crucible be taken out of the 
fire. 

A whitith ai due is left, which is very ate and partly leaving an allean 
foluble in water, Re-agents demonftrate, the prefence of im tefdue. 
fulphate and. muriate of potafh. |. : 

That part which water could. not take, wh on. ae put Experiments oft 
into mufiatic acid was diffolved with fome effervefcence, ..., the tefidues-- 

This liquid is copioufly precipitated, by, the oxalate of ame 
monia, pruffiate of. potath gives.a blue. precipitate. That 
produced by ammonia is of a pafty confiltence, partly foluble 
in-caufli¢ potafh: whence may be, inferred that. the .refidue, It contains fo» 
independent of the falts foluble by water, is compofed of the bi Lae 
carbonates of lime and of alumine, with a {mall portion of lime, and alu- 
iron. mine and iroge 


Water has very little aaa on birdlime, On boiling, Water hag little 
the niatter does not completely diffolve, but acquires merely ‘inion ye oer 
a {mall increafe \of ;fluidity,.which it lofes in cooling, and 
fefumes its primitive confiftency. 

This water obtains no colour; its flavour is at firft infipid, 
afterwards four, and it reddens tin€ture of turnfole. 5 
» Evaporated, to the confifteney of a fyrup, it becomes)cor 
loured, with a pee esas APHEAIA Ms which may be fepa- 
een - alcohol. . 


ng 


tee 


porn matter. ) 
It is.not thus with :  dabties pelath, Its ean folu- Cauftic, potath... 

Gat Maen atinetanwith,{hikdime: aowbitiba magma, which ona! 

turns hrown on evaporation, with a feparation of ammonia, ,_ gives out ammo- 
_This:compofition. is lefs vifeid; it acquires a great degree ™* 

of shatdnefs by expofure to the air; and its {mell and tafte are 

fimilat to thofe of foap. 

— Itis hiefly foluble in. water and alcohol, there remaining The compound 

but a few-vegetable dregs. Thefe folutions are affected by ached 

ftrong acids; but thefe kinds of decorpofitions prefent no ; 

new phenomena to thofe obtained with a folution of foap. 
The moft feeble acids foften birdlimesand partly diffolve it ; Weak acids 

‘when concentrated, they aGt.in a different manner., __.. poe oe 
Sulphuric acid renders it black and charry : by adding. pow- lime. 


rdsted lime, fo as to form a thick magma, a feparation of ace- Loan acid 
: ' 5 TS it. 
tic 


148 BIRDLIME. 


‘tic acid and ammonia is procured.- There ean be tio doubt 
but that in addition to the acetic acid naturally prefent in 
_birdlime, more is prodness by the aétion of the fulphuric 
acid. 

Hot nitric acid Nitric acid, whilft cold, has very little power over bird- 

decompofes ity Time: but on increafing its temperature, the mixture turns 

and forms a kind } ' in 

of wax: yellow, diffolves, and as evaporation advances {wells confi- 
derably, leaving at lafta hard brittle mafs, This mafs, when 
a fecond time fubmitted to the a@ion of nitric acid, is dif- 
folved, a part being converted into malic and oxalic acids, 
By continuing the evaporation a yellow matter is obtained, 
eafily friable, yielding to the preffure of the fingers like wax, 
with a kind of elafticity, and neta by. means of a gentle 


heat. ss ° 
which forms Potafh combines w with this matter, changes its colour from 
pf with pet" yellow to brown, and forms’ perfe@ foap. 


Alcohol partially Alcohol partially diffolves’ it, and becomes yal lensetes its 
diffuives ite —_ tranfparency is diminifhed by the. addition of water. | 
On evaporating the alcohol to drynefs, there remains a ial 
low matter divefted of the greafy appearance, which ems a 
{weet odour in burning. 
Cold muriatic ~ Cold muriatie acid has no aétion upon: birdlime when 
acy Sas litle _ heated it.turns it black. . 
lime. Oxigenated muriatic acid operates differently. Bither by 
Ox.genated m. mixing the gas with the water containing the liquid birdlime, 
acid aliers bird. . Hoa : heats ; 
lime confider. OF by thaking it ina bottle with the acid in a very concentrated 
ably. ftate, the following phenomena were equally obferved : 

The birdlime ‘quickly loft its colour, and became white ; 
it was no longer vifcid, but divided into hard: compaé& por- 
tions, containing in their centre a quantity of birdlime, which 
the oxigenating principle had not reached, ‘This non-oxige- 
‘nation may be attributed to the difficulty there is of preferving 
this fubftance in its liquefied ftate in hot water, whereby the 

operation of the acid is confined to its exterior furface. 

Characterittics The chara@eriftics of oxigenated birdlime are— 
7 oxigenated 1. It is capable of being reduced to powder, 
irdlime. ots : 

2. It is infuluble in water, even when heated, 

3. It does not become liquefied at a high temperature. © 

4. It will not turn yellow, nog will it form a refin with 

nitric acid, : 


Jucwwin 
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. eAcetous acid fofiens birdlime and diffolves a certain quan- Acetous acid 
“tity the liquor acquires a: yellow colour ; its tafle is infipid. Poe ee 

Carbonate of potafh produces no precipitate; evaporation 
gives a refinous refiduum, which cannot, however, be brought 
toa flate of perfeé drynefs, 

Certain metallic oxides are eafily reduced on being heated Birdlime re- 
with birdlime. : | | oe 

Semi-vitreous oxide of lead affumes a grey colour, diffolves, Semi vitreous 
cand forms with the birdlime an emplaftic mafs. xa ig 

Alcohol at 40 degrees, and boiling, diffolves birdlime fo with birdlime. 
long as it is kept hot; it is clear, and of a tranfparent yellow pistes ce 
colour; but in proportion as the liquor cools, it becomes halon ‘ton 
turbid. 

A yellow matter may be feparated by filtering, which ‘is and lets fall a 
much fofter than the original mafs; melts in a moderate heat, peep by 
diffufing a {mell analogous to that of wax, of which it feems : 
to poffefs all the qualities. 

The filtered liquor is bitter, naufeous, and acid; precipi- retaining arefin, 
tating in water, and leaving on evaporation a fubftance fimilar 
to refin, 

Sulphuric ether may be confidered as the true folvent of Sleberie ether 
birdlime: its a&ion on this fubflance is rapid, firft dividing it, Be Sad 
and then diffolving it nearly 2m tolo, there remaining only a 

few vegetable dregs. The liquor acquires a greenifh yellow 
colour, and ftrongly reddens turnfole. On adding a little Water feparates 
-water the mixture thickens, and the ether fwims on the top ; itn ce 
but if a fufficient quantity of water be poured in to diffolve 
the ether, a body of oil is formed on the furface, bearing a 
confiderable analogy to that of lintfeed: this may be con- 
‘verted, by the affifiance of the femi-vitreous oxide of lead, 
into an emplaftic mafs. 
_ By evaporating the folution of birdlime in ether, a greafy Ether by evapoe 


an zi a Ah tale _tatlon gives a 
eae is obtained, of a yellow colour, and of ‘the fofinels ei) fuottance, 
Or Wax. 


Conclu/fion, 


From the foregoing obfervations it will be perceived how 
little analogy exifts between birdlime and gluten. 
A fimple comparifon will be fufficient to defignate the place General proper- 
it ought to occupy among vegetable productions,  Meeaienthsiin en 


by 
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Birdlime is vifcid, elaftic, dries a little in the air, by ex- 
pofure to which it becomes brown; but is not rendered brittle 
and irrecoverable like gluten. 

~ It melts in the fire, fwells, and burns with a vivid blasiz:; ; 
but does not diffufe that animal odour which is to be a 
in gluten. 

Water will not diffolve birdlime; it merely inilibea! the 
mucilage, the extraétive matter, and the acetic acid. ~~ 

Alcalies diffolve it; when BuBwentnateny? they convert it 
into foap. | 

Dilute acids foften and partially diffolve birdlime. 

Concentrated fulphuric acid renders it black and charry. 

Nitric acid turns its colour to yellow, converting the fub- 
ftance partly to malic and oxalic acids, and partly to refin and 
wax. 

Gicjaatwstind muriatic acid renders it white and folid) con- 
ftituting oxigenated birdlime. 

Alcohol exerts but little a&tion upon birdlime ; it diflves 
the refin and deftroys the acid. 

Laftly, fulphuric ether diffolves it entirely. 

Recapitulation Birdlime, therefore, differs from gluten, 

of the points 1ft, In the acetous acid which exifts in it. 

wheréin it dif- ; 
fersfrom gluten, 24. In being very flightly animalized. 

3d. In the mucilage and extra€tive matter which may Be 
obtained from it. 

4th, In the great quantity of refin which may be obtained 
from it by means of nitric acid. 

5th. In its folubility in ether. 


a 


Xx. 
Method of purifying Oil. By M. Cunavpeau* 


The siehtesin HE purification of oils for combuftion confifts ‘folely in 
rl ¥ padi their clarification ; Tt is only fince Argand’s lamps have come 
into common ufe that this {ubjeét has received much attention, 

There are many proceffes for the purification of oils, but 

all are not equally good ; and thofe who {ell purified oil make 


a fecret of the method of purification. 


* From Cours complet d’Agticulture, Tome XII: # 
However, 
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‘However, as the art of purifying oils ought to be known 
by thofe who manufacture them, the pfoceffes, which are 
confidered the moft economical and fimple, fhall be here 
mentioned; by which information they will be able to obtam 
that profit which thofe now make whe follow this fpecies of 
induftry after them. 

The procefs for the purification of oil by fulphuric ficidy Proneft by fui. 
which follows, is little different from that publifhed by feribed. Per 
Thenard, 

To one hundred parts of rape oil one part of fulphuric acid Sulphuric acid 
is to be added, diluted with fix times ils weight of water; an Re om 

* ‘ « Me ie 2 
the mixture fhould be ftrongly agdated, and as foon as this is mixture itrongly 
completely finithed, it is left fill till the oil becomes clear ; 18d, and 
when it is perfeétly clear the purification is effected. é 
- There remains at the bottom of the veffel an acid liquor 
fomewhat coloured; the oil is to be feparated from the fedi- The oil fepa- 

‘ i eee A rated from the 
ment; and in order to be certain that no acid is retained by fedment; pow- 
the oil, fome ounces of powdered chalk is to be added; the ee chalk 
mixture fhould then be fhaken, and the oil again left quiet Re ey 
to fetile. ( to fettle. 

The a@ion of the fulphuric acid in this procefs confifts in 
depriving the oil of all its humidity, although it is itfelf mixed | 
with water, and in feparating from it a mucofo-extrative The acid in this 
fubftance, the prefence of which diminithes the energy of the esd 
combuftion of the oil, covers the wick with charcoal, and tra@ive matter 
produces much {moke; It is then on the abftra@iion of thefe 0™ the oil, 
gia id ‘ ’ p D ee which injures its 
principles foreign to the oil, that its quality of giving a good combuftion, 
light depends, 


Another Method. 


The next procefs to be defcribed has been followed by fome Procefs by flour 
manufacturers, who have had good fuccefs with it. and water. 

To oné hundred parts of rape-feed oil ten parts of water Flour and water 
are to be put, to which one part of wheaten flour has been plainly 
added ; the mixture is to be well agitated, and then to be agitated, and 
heated until all the water added has been evaporated, or, iy 5 al 
more properly, until the oil has ceafed to have any union contained mat- 
with the febffances which it held in fufpenfion: In this ftate ters enfues 5 in 
S . 24 hours after 
it becomes purified; and at the end of twenty-four hours it this jtis clear, 
is very clear, and does not differ at all in quality from that 
prepared by fulphuric acid. ) 
. In 
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The heat fhould In the praétice of this laft procefs, care fhould be taken to 


be oa x lreat the oil gradually, and not to raife its temperature above 
an 7 . 
ae “te 80 degrees of Reaumurs thermometer. (212 Fahrenheit) 


exceed 80° This heat is fufficient to effeét the co€tion of the flour, and of 
mal the mucofo-extra@ive matter contained by the oil; a greater 
degree of ‘heat would colour the oil, and deprive it = the ap- 
pearance moft favourable to its fale. Bory 
M. Curaudean = M. Curaudeau was led to this procefs by an obfervation, 
led to this pro- which every one may likewife make. It is well known that 
cefs by obferving ; scopehichorn 
the feparation, the fauce called melted butter, when too much boiled is fepa- 
of white fauce sated into two parts, one which is thick and occupies the bot- 
into two fub- : : ‘ 
@ances when tom of the veffel, while the other part is clear and floats above 
too much done. the firft: The lower fubftance is the cafeous part of the butter 
united to the flour that has been added to the fauce, and which 
the action of the fire has feparated from the oil; The upper 
fubftance is the butter deprived of all foreign matter ; and in 


this ftate it may be called purified butter. 


XI. 


On a peculiar Fluétuation of the River Dordogne, called the 
steace ae By M. Lacrave Sorbie *, ; 


Rowe Pee his movement of the waters of the River Dordogne, 
Hie om i. which is called the AZa/caret, takes place twice each day in the 
oad acne fummer time, when the waters are low, which is an effential 
are low. condition, A fimilar motion alfo takes place on the river Ama- 

zons according to the report of M. de la Condamine, when it is 
The Pororoca of named the Pororoca; the fame is alfo perceived at the Orcades, 
friar toi off the north of Scotland, according this author: and M. 
alike éccurrence Sorbie has feen accounts in the publications of fome voyagers 
ar the Orcades, of its likewife occuring in fome of the rivers of Hudfon’s 
and in the rivers 
of Hudfons bay, bay, and alfo in the Mithffipi. 
and in the It is not furprifing that this phenomenon does not happen 
Miffiisiipi. z : Uikgs Pra, 

) in all rivers; it is not always feen even in the Dordogne. 
From the moft exaét obfervation, if the fummer isnot dryy 
and that the waters are not low to a certain degree the Maf- 

_ caret docs not appear, It rarely occurs in winter; it however 
* Journal de Phyfique, LXI. 286, 


g ‘ ‘ 
fometimes 
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fometimes takes place during very hard frofts, when the cold 2 
has diminifhed the waters by the formation of much ice; ‘ 
but this happens very feldom, and has never been more than 

three times, in feveral ages. ' 

There is a marimum of depreffion in the waters neceflary The mariners 
io its appearance ; Wherefore the mariners in the neighbour- tase oe rye 
hood of Bourdeaux are in the habit of talking of it fome-jownefs of, the 

what in this manner, ** The waters have fallen fo much, the TVers 
tide will encreafe to day to fuch a height, we fhall have a 
Mafcaret”, and they load their barks accordingly, and take 
precautions to avoid it, The mancuvres of thefe mariners © 
have caufed fome naturalifts in the vicinity of Bourdeaux to 
obferve long fince, that this phenomenon muft depend on a 
natural caufe, conneéted with the bed of the river, fince thefe 
men can foretel, without being {carcely ever miftaken, by the 
_depreffion of the water, whether the Mafcaret fhall appear 
or not, although fometimes it has not appeared before for fome 
years, becaufe the rains have prevented the waters from di- 
minifhing to the neceffary degree. K 
Noone has yet tried to explain the caufe of this fingular no atcount of 
faét, not even M, Condamine, or if there be any works on the aes toa 
fubje&, they are unknown to the author though his ftudies have publithed. 
been particularly direéted in the line where {uch information 
might occur, and he has read much. In order to enable others — 
_to account for the faéts, he mentions thofe which relate to it fuch 
as he has himfelf feen, and fnch as he has been told have been 
witneffed for feveral ages, 
Inthe fummer, or, more properly fpeaking, when the waters 
_ are low, there appears at a little diftance from the junétion of 
the Derdogne with the Garonne, or at Bec d’Ambes, an ac- It confifts of an 
cumulation of water, like a promontory, on the fhore, which accumulation of 
‘ 4 water, which 
is from the thicknefs of a ton to that of a fmall houfe, -and appears firft at 
which rolls along with fuch velocity that no horfe, whatever Bee 4’ Ambesy 
might be his fpeed, could keep up with it. It follows the and rufhes up 
dire&tion of the fhore, and makes a moft frightful noife.. The perdi 
herfes and oxen, which feed in the meadows near the river, and a frightful 
run away with their utmoft fpeed exhibiting the greateft ter- aeons 
ror; fo much fo that they remain trembling a long time after, cattle, 
and cannot be driven back but with much’ difficulty. The and the water 
ducks and geefe have alfo been feen to precipitate themfelves my 
‘into the reeds at its approach, with the greateft {peed. and af- 


> fright 
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frizht, and lie flat there, without being able to come out, 
spot fie Hard bodies, which lie in the way of the Mafcaret are ftruck 
Mipen, Re aclace by it with fuch force, that the piers, built for the ufe of the 
Pr rh ftones veffels, along the fhore are demolifhed, and fome of the ftones, 
which compofe : ‘. 
sheinj caer which compole them, although very large, are driven away 
than fifty paces more than fifly paces; the ftrongeft trees are torn up by the 
oft Sd see roots, the harks which it meets are not only funk, but broken 
treesby the | afunder, efpecially if they are near the fhore, or have any 
roots, and finks hard body lying beneath them. . From the place called St. 
and breaks vef- : 
fels in pieces. Andre (Sec the lower part of Plate IV.) on the river, the 
Above St.Andre Mafcaret forms itfelf into waves which half its breadth as far 
Saree ers up as Caverne ; there it difappears for a hort time, to appear 
Asque is feenin again between A(que and Lile like a promontory, and then 
as Cahn returns into the form of waves as far on as Terfac; at Terfac 
above Lile, at itregains ils firft appearance, which itonly quits at Vayne; from 
iba he ‘@  Yayneit proceeds along the bank as far as Fronfac, thehoufe of 
appearance; M.deRichelieu; from Fronfac it occupies the whole breadth of 
pe oh eset the river, paffes with a terrifying noile before the village of 
oO . . . y 
pee 4 breadth Libourne, throws the road for veffels belonging to this village 
of Be Bers into confufion, and afterwards appears at Genifac-les Reaux 
Fifbourne ‘with and at Peyrefite with but very little force. The whole paffes 
a terrible noife, in the courfe of feven or eight leagues. + itheds 
Perches The following is the account, which M. la Condamine giyes 
Accountof the of the Pororoca of the river Amazons, the comparifon of the 


pte ee the effeéts of which with thofe of the Mafcaret will tend to, efla- 
blifh the theory of thefe phenomena, Fh hal 

In his voyage to theriver Amazons, page 193, he relates, that 

*¢ between Macapa and Cape-Port, where the channel of the 

river is moft confined by the iflands, and efpecially oppofite 

the mouth of the Arawary, which joins the Amazons on the 

north fide, the flowing of the fea exhibits a fingular pheno- 

menon. During the three days next the full of the new moons, 


the times of the higheft tides, the fea, inftead of taking almoft | 


fix hours to rife arrives at its greateft heighth in one or two mir 


nutes ; it may be conceived that this does not happen quietly; 


its avife beaxd there is heard at a league diftance a terrible noife, which an- 


oO gt nounces the Pororoca, which is thename thatthe Indians of thefe 


It advances in parts give.to this frightful flood. In proportion as it approaches ' 


feveral waves, . : : 
cach twelve cr thenoile encreafes,and foonan accumulation of water, likea pro- 


fifteen feet high, montory, appears from 12 to 15 feet highs after that another 
is feen, then a third, and fometimes a fourth, which follow 
2 each 


—— 
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each other clofely, and which occupy the whole breadth of 
the channel. Thefe waves advance with a prodigious.rapidity, which ruth 
break and overturn every thing which oppofes them. I have Dect hats 
feen in fome places a Jarge extent of land carried away, great-ang overturn 
trees torn up by the roots, and ravages of all kinds committed ; week F 
every where that they pafs the banks are fwept clean; the them, a 
canoes, the pirogues, and even the barks can only efcape their “poe oe pors 
fury, by anchoring in deep water. After having examined nd, naa om 
this phenomenon with attention in different places, I have al- up trees by the 
ways remarked that it only takes place, when the rifing flood Dow Beeurs 
is engaged in a narrow channel, or meets in its way with a in narrow chan- 
bank of fand, or a fhallow place, which occafions an obftacle aanage se 
to it; that it was in thofe places alone that this impetuous and Jow places. 
irregular movement of the waters commenced, and that it 
‘ceafed a little beyond the bank, when the channel became 
deeper, or grew confiderably wider. It is faid that fomething it ceafed where 
fimilar to this happens at the ifles of the Orcades, at the north ot channel. 
: came deeper 

of Scotland, and at the entrance of the Garonne, (it fhould be or wider, 
the Dordogne), in the vicinity of Bourdeaux, where the ef- | 
feéts of thefe tides, is called a Mafcaret.” | 

‘It appears from what has been cited from M. Condamine, : 
that the effects of the Pororuca are almoft the fame as thofe of 
the Mafcaret. Neverthelefs there is a marked difference be- Difference be- 
_tween them in this refpe@, that on the Derdogne, two kinds preci Ane: - 
of floods take place, one which extends over the whole river, Pororoca. 
and is fimilar to that which M. Condamine has obferved, 
and the other which ranges along the fhore, rolling more over 
‘the depofits which the waters have left, than in the water itfelf, 
He fays pofitively in page 194, that * at one or two leagues 
a frightful noife is heard, which announces the Pororoca; as 
it approaches the noife enereafes; and {oon an accumulation’ 
of water appears from 12 to 15 feet high, and then another 
that follows, which occupies the whole breadth of the chan. 
nel”, On the Dordogne the Mafcaret rifes with great noife, further particu- 
fometimes along the coaft in'an elongated accumulation, and we hs Mie 
fometimes in the form of frightful waves, which extend over 
the whole river; when it follows the fhore it enly appears in 
the re-entring angles, and on the fand banks, as is defcribed 
in the tketch of the plan of the river, which accompanies this’ 
account, and which takes in the whole extent where the ef- 


feéts of the Mafcaret are perceived. The parts covered with Defcription of 
bg {mal] the ketch of 
the courfe of the 
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Mafcaret in the (mall poiits, indicate the fand banks where the Mafcaretalways > 
river commences; ile parts ocoupiéd by fmall-lines, are he:places: 
where the waves occupy the whole breadth of the rivers “Phe 
dotted parts*indicate tle re-entring’ angles, where the>fand. 
banks ‘are found which are depofifed by: the counter‘eurrent: | 
It is here principally that the Mafcaret rolls with’ all its fury: 
over ‘the mud of ‘thé river. On the banks’ the*falient angles, 
are the places where the Mafcaret quits the fhore, occupies 
the*whole river, and’ rans: upwards, accompanied by many’ 
-confiderable waves, which fucceed each other, till another: 
re-entring angle occurs, where‘it again refumes its firft form. 
ot - Jt is thus that #hefe who'dwell in the vicinity of Bourdeaux © 
~ ." witnefs witliout emotion twice each day, when the waters are! 
low, fo'extraordinary a phenomenon, without any one thinking > 
of * ‘examining into the caufe of it, or even of pra oes 
the Particulars to naturaliftss) 8 1s A AAR E 5 Rd I 
The tide is the. ‘The ptimary caufe of this rifing of the water is the fame as 
primary caufe that of the tide in all rivers; and if ‘the: Mafcaret occurs-on- twin 
eeammmamel rivers, it is bécaufetheir beds are not formed in’a manner ! 
neceflary to prodiite it, and have not the fame difpofition ‘asthe 
Gironde and ‘Dordogne: they have either too little-or too'great’” 
a current ; ‘their waters are not fufficiently tow, or when they 
are, the 4ide déés’ not continue long enough ; finally the re- 
entring and falient angles are not fuch as they ought to be.."M:: 
Sorbie thinks he could tell beforehand whether any river would 
be liable to fich effe@s; from the form of its:plan and the difpofi=” 
tion of its bottom; and is of opinion that the caufe why more 
rivers are not fubjeét to the Mafearet, depends entirely on the’ 
thape of their beds, and*not on any particplarity in their tides,’ 
The phyfical caufe of that on'the Dordogne appears very fimple, 
M. de la Condamine fays, that on the Amazons it is always at 
The courfe of the narrow parts where it is‘obferved. The'caufe is not the fame : 
ee on the Dordogne, for there: isno narrow parts in almoft its: 
account for the Whole courfe: it is nearly every where ‘very’ rapid,’ and'‘of: 
Malccrct, {mall depth, as all thofe rivers are which*have much current. 
It forms, as may be feen in the plan; many turns and windings; * 
and has few ifles: but at each angle'a bank: of fand is depo- 
fited: It defcends, notwithftanding sthefe ‘windings, almoft’’ 
from the eaft tothe north-weft. As far as Bec d?Ambes,:'where:: 
ma it unites with the Garonne which is’ much mofé powerful than 
Re “its. and they form togéther that beautiful arm of tlie fea, ‘talled - 
the 
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the Gironde. The two rivers then defcend together from 
Bec d’Ambes to the fea in a direétion from the eaft to the 
north-weft, All the waters which arrive from the arm of the 
fea or from the river, advance in a ftraight line with abundance 
into the mouth of the Dordogne, inftead of mounting up the 
Garonne, which runs almoft north and fouth as far up as Bour- 
deaux. The greateft part of the waters which are advancing 


to the Garonne, ought then, when the current has taken its fappoted awe 
caufed by the 
courfe, to run up the Dordogne at the beginning of the flood, iieesaades Mieets 


fince its velocity does not allow them time to turn up the Ga- way to the 

ronne ; and thus the water which ought to go to the Garonne, Sgr taking 
. ; : e ftraighter 

running up the Dordogne, form by their abundance, this effect courfe up the 

which Condamine recites: He fays that ** the tides, which Dordogne. 

ufually take fix hours to rife, arrive at their full height in one 

or two minutes”, Byt on the Dordogne, the tides never come 

to their higheft level in near fo fhort a time, even when the 

waters are loweft; but in one or two minutes they encreafe 

confiderably ; webct encreafe is probably caufed by the waves 

which arrive almoft inftantly ; and the flood raifing their maffes 

of water above their natural level, leaves them there to aug- 

ment the water in the bed of the river in proportion to their 

"bulk. j After the Mafcaret has paffed, the waters of both rivers 

encreafe in the fame gradual manner as thofe of all other 

rivers. 

M. Sorbie likewife thinks, fier all, that the tide of the Gironde It may alfo oe 

may be the caufe of the Mafcaret on the Dordogne, for it pours igo ty pa 

its waters into the mouth of the Dordogne in’ almoft'a right ronde ruhing in 

line; this arm of the fea being at leaft fix times larger and prise = tig 

deeper than the Dordogne, ought at the flood to carry up fuch ie re eel 

an abundance of water, as could not'entet into the bed of this an¢ by the 

river without occafioning the accumulation of waters defcribed. ibis aver, ‘A 

The phyfical caufe then of the Mafcaret is’ the confiderable 

mafs of water which arrives from the Gironde itito the mouth 

of the Dordogne, and the fmall depth of this river; fince it 

is known that in rainy feafons, and when the river is a little 

encreafed in fize, this circumftance never takes place, 

M. Sorbie remarks in conclufion that the faéts ‘related thew remarks on the 
evidently that the flowing and ebbing of the tides of ‘rivers ateF peg 
are different from thofe of the fea} that the ebbing and flowing eavfed by the 
of rivers, are only. fecondary effets of the tides “of the fea ; tide of the fea 

” forming a data 
that i is to fay, that the waters of the: fer only form a’ dam to acrofs theic 
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thofe of ; the, rivers, and that the rivers form by the abundance 
of their-py aters, thofe rapid flood- tides which are obferved on 
the great rivers, fuch as thofe of the river Amazons, which 
afcend | from 5 to. 100 leagues, thofe of the Senegal, which 
adyance almott as far up, and thofe of other rivers almoft 
equally confiderable,. M. Sorbie thinks that the Matcaret, or 
the Pororoca, have altogether the fame caufe as the flood- tide 
of. rivers, and though, {ome flight fecondary effedls occur, 
fach as. thofe related, ‘that all arife from the fame phyfical 
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= Defriptin a us pe ct hah of ten: thoufand Coubioationt 
. OM olNkg cnt) evel Rodyerleanetlive: 


soo 
Bifquifition Tas egpernon lacks tm pe - a boll, ik requires 
Fak a particular infirument, called the key, to, puth. it backward 
lock. and.forward.; 3 and) in order that this bolt may be inacceflible to 
. violation, certain. impediments or, obftacles, ufually called , 
Bolt, key, wards,, | are jinterpofed between . the key-hole and the bolt, 
wards, pick. which jmake it, difficult to open the, lock by any general or, 


locks, fkeleton- 


keys. - common procefs, The general procefs for picking a lock, of 
fo" -. which the key bas not.been feen, confifts in operating upon 

+ the, bolt by a.fmall bended inftrumentor wire; or elfe by en- 

si a4. . Agayeuring, to, difcoyer the:pofition, of the wards by. an unper- 
. -fotated. “key on ithe face of which, fome foft or plaftic, matter i is 


_. lodged. And yyben this fituation.is.once difgoxered, itis, not 
-adificult, to le away,fo much of the key.as fhall allow it to 
i pals, or elfe.to. elect, out. of a,number of, {keleton, keys Ss, one, 
of \which-the dorm jfhall admit of, its, pafling through, the, lo lock. 
There, are, manylocks: fo fituated, as for example in the Anil 
tries. af chuschesiand other little, ireayantcd places, as to oad; 
wit, of this, flow./opgration,;, but it mong at, the fame. time.t be 
allowed,.. that the Engliga, market, prefents locks ,of a number, 
act 0 efter .n0f different, ,conftruétions, 1 which can neither. be, ebisketper 


o ie - analyzed by, the,pracels,here mentioned, Nothing. is,. 
astowioa ties > s9omnMAN) howreuler, Ahan, fox dceys) to, be entrafed out of, t 
= si ‘et hands.of the paiffelfors 9s tobe hung. up» or eatvally laid, Se 


ipa ct A miflgid. Lay thefe cisrasaftances, their, figure may be,taken 
J * plod) Wi ood, IhRAUHSHAa 4 ab. ‘4 y with 
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with wax, like the impreffion of a feal, or more {peedily -by 
indentation upon a piece of moiftened paper, or by various 
other means ; and it muft be admitted, that very little ikill is 
required to enlarge the openings of a common key, fo as. to 
make it pafs the wards of a fuperior lock. 
Thefe neceflary and unavoidable imperfe@ions of common Secret locks ; 
locks, have long ago led to the introduétion of fecret locks, ce em 
which are fo conftruéted as to require fome particular mani- tion. 
pulation in opening them; fuch as that the key thould be 
turned twice round, or that it flould be turned through a cer: 
tain fpace in one dire@ion, and then back again ; or that it 
fhould aé upon fome delicately refifting piece, very likely to 
be difregarded by an uninfruéted poffeffor of the key ; or that 
a number of vifible parts fhould be placed in fome determined 
order, before the common procefs of opening, either with or 
without a key, can take place. Upon all thefe contrivances 
one general remark may be made, namely, that the poffeffor 
matt always in perfon open his own lock ; for if this be to be 
done by the mere practice of a fecret without a key, his cabi- 
net becomes for ever open to him who, by communication or 
otherwife, fhall poffefs that fecret; and if a key be ufed, his 
Tock, as to that perfon, becomes as fubje€ to violation as a 
common lock. ; 

In the sieclanical latae of a Fil bal, we may Methods of vies 
fuppofe the conftruétion to be entirely unknown to him who Jating them. 
is defirous of opening it. In this, according to the-experience 
and fagacity of the operator, the difficulties willbe greater 
or lefs, and a very fhallow contrivance may occafionally pre. 
fent a greater obftacle than a much more elaborate, ftru@ture. 

But if’ we fuppofe the fyftem of the lock to be known, but | 
the particular conditions: of opening it to be fecret, the ex- 
aminer will then take for his guide the probable circumftance - 
that the re-aétion of the parts may feel confiderably different, 
when they: are duly placed for opening, than when their fitu- 
ation is fuch as to prevent that effect. By this clue, and by 
careful examination, moft of thefe locks may be opened ; and 
it.is rematkable, that the better the workmanhhip the Nissin 
Pag it isin general to make the intended difcovery. 

The following are'the conditions which appear fo me to be Conditions of « 
ceo in'a lock of the mott perfeét kind : perio Ghiloels 

N. 2 Toys That “enumerated. 
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“'Y) That certain parts of the lock hould be variable in pofi- 
tion through’ a great number of combinations, one “only of 
Which fhall allow the lock to ‘be opened or fhut, © °°)" ©" 
“2. That this ‘laft mentioned combination fhould si ip: i 
at the pleafure of the poffeffor.” 
3) That it fhall not’ be poflible, after the lock is clofed and 
the combination difturbed, for any one, not’ even’ the maker 
of the Tock, to difcover by any examination what may be the 
proper fituations of the parts required to open the lock. 

“4, That trials of this nature fall not be capable of i injuring 
the work, ' 

5. That it fhall require no key ; a 
~ 6, And be as eafily opened in the dark as m the light. 
’ Thefe conditions are in fome refpeéts liable to the inconves 
niences already mentioned. I would ib add the fol 
lowing conditions : 

7. That the opening and fhutting fhould be eile “tg a "aaa 
cefs as fimple as that of a common lock. 
DT hat “at lad open without a key, or with’ one, at 


pleafure. 


9. That the ee tht be concealed, ih cre or nae 
ceffible. 
10. That the key may be ufed by a ftranger without his 


_ Knowing or being able to difcover the adopted combination. © 


Defcription of a 
new lock of 
combination. 


11. That the key be capable of adjuftment to all ~ vari= 
tions of the lock, and yet be fimple. 

12. That the lock fhould not be liable tobe takén off and 
examined, whether the receptacle be open or fhut, — by 
one who knows the adopted combination. : y 

In meditating upon this mechanical problem, I have thought 
of various ‘conftructions, but have not ‘yet matured ‘one in 
which all the above conditions are complied with. The lock 
delineated in Plate 1/1. poffeffes the firft fix requifites. Fig. 1. 
reprefents the plate of the lock, of which the other fide is feen 
at Fig. 4, In this laft figure the middle piece is a handle or 
Kiiob, reprefented’ Fig. 6, which, when turned, ferves to 
fhoot the double bolt #k, Fig. 1, by any common conneétion, 
In the actual lock this bolt is darted backward and forward by 
a pin ftanding out of Fig. 2, foon to be defcribed. The other 
four circles in Fig. 4, are se reprefented in Pe 5, which 

é “ferve 
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ferve to move the: four wheels feen-in fig. J. Thefe wheels Defcription of ay 
have twelve teeth each, and are faftened. by center-{crews, prs ick | 
each upon a flat wheel of the fame tooth; but having only ten — 
-notches aétually cut, .as is feen in the right hand upper. corner, 
where one of the upper wheels is taken off, and is fhewn at 
Fig. 3.. Thefe upper wheels. have their toothed part confi- 
derably higher than the interior or flat part; fo that they 
would be contrate wheels if the teeth were cut quite through, 
But this is not. the cafe, except with two of the notches, as 
may be feen in the two. lower wheels more particularly, and 
alfo in the others. The upper wheels have alfo two of the 
notches between the teeth ftopped up, as is fhewn in Fig. 3; 
by which contrivance there are but ten fituations for {crewing 
each wheel upon its correfpondent under wheel; and thefe 
fituations are rendered precife, and all relative motion between 
the two corre(pondent wheels prevented by a {mall ftud feen 
in the uncovered wheel, Fig.,1,, which fits into, one, of the 
notches of the upper wheel sre put inits place. .The upper 
wheel has a number on each tooth from 1 to 9 and 0, which 
are of ufe for placing this ftud. The four under wheels are 
held in their fituations by four f{pring-catches, which, allow 
them to be turned, in one dire@ion only, by means of their 
knobs or, handles g.and when any wheel jis thus, turned, round, 
the finger. and thumb,will feel the ftroke. of the lever, as it 
fucceflively falls into each notch, until the lever comes to-reft 
upon the fmooth part. This very palpable indication then 
thews when to begin to count, calling the firft hold or ftroke 
of, the catch 1; the fecond 2; the third 3, &c.; and.the lock 
is fo cndiruted, that when the top. wheel of any of the four 
a is,put-on with any number oppofite the ftud, the 
ame number. counted by the catch will place the upper wheel 
in. fach a fituation, as that its notches, which, pafs clear 
through, will lie in a circle defcribed from the center or axis 
upon which the great handle turns. And_ therefore, when 
each., of thefe wheels is put in its place, and the numbers known 
{and regiftered, or put in the memory by fome artificial aflo-, 
ciation, | fuch as of the date of the year taken either backwards 
ol r forwards, &c.) it is only needful to move each of the four, 
knobs till. its catch has paffed the fmooth part, witha number 
of ftrokes anfwering to its adjuftment, and the circle indicated 
hy, broken fhaded lines in Fig. 1, will be capable of paffing 
through 
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Detéription' oF a through ‘the dpen {paces of evéry one of the wheels. Fig. 2. 


new lock o: 
combination. 


a a contrate wheel, having its irregular portions 
A, By, C, D, &c. ftanding up above its plane. Thefe por- 
tions are parts of a circle equal to that denoted by the broken 
faded parts in Fig. J. The contrate wheel is to be placed 
m Fig.'1. with its face turned down; and being there fcrewed 
with its Genter to thé central handle; it ferves to open and 
fhut the bolt; which it can only do when the four wheels aré 
in fuch a filuation as to allow the circular edge-parts of Fig. 2, 
io’ pafs ‘clear through their notches. If any oné or more of 
thofe wheels be turned {o as not to correfpond with its num- 
bér,.it will be impoffible to turn the handle, becaufe every 
attempt to do fo will caufe one of the parts of Fig. 2. to ftop 
in one of the notches of the wheels through which it Cannot 
pafs. The méthod of opening the lock will therefore eater 
itt fetting each wheel to its known number. 
~ JAs the proper fituafion of each wheel is only one out of ten, 
it iy Hine to oe againft any operator upon this lock, that he 
fhall not fet thé firft wheel right, fappofing all the others in 
their due pofitions ; ; but it is true that he may try all round, 
and will coine to the right place at laft. If two only of the 
wheels were deranged; it would be eighty-one to one that he 
fhould not fet them both right; and hé would be deprived of 
any trial round a fingle wheel, becaufé the other wheel would 
always hold againft him, and prevent his knowing. when the 
épen notch of the wheel undér trial préfented itfelf. Three 
wheels deranged would make the odds 729 to one, and the 
four would make the odds 6561. In the plate the combina- 
tions are faid to be ten thoufand, from an overfight in taking 
the ratio of ten to one inftead of nine to one: “But this is a 
matter of no conféquénce as to the principles of the lock, be- 
eaufeé the number of teeth or number of wheels are capable of 
vatiation. | Ifa fifth wheel were added to this lock, the odds 
would afiount'te 59049. 

- As the quantity cut from Fig. 2. is not more than was fie- 
ceflary for the cléar rotation af the wheels when the Iéek is 
fhut; ‘this piece, when in every other pofition, figpeatia roe 
other wheels from being turned at all. 
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ye <a abi. 8 
es from Mr, Avex. Crompre, concerning the Caledonian 
Literary Society ut Aberdeen. | 


id: _. To Mri NICHOLSON. 
PPR isc, 03 
Pa want of focieties for fcientific and literary i improve- 
‘ment, has been long felt in many confiderable towns in Scot- 
Jand, and'T believe th none more than in Aberdeen. _ 
~The utility of fuch inftitutions being fo generally acknow- Great utility of 
‘Tedged, it is truly a matter of tee otioe to find fo few of them sh nap Sony 
‘in this kingdom, efpecially when the facility of forming them rary improve- 
Rida itd rea’ Any attempt, however fmall, to promote the ment. 
interefts of literature, and to diffufe moral, political, or’philo- 
‘fophical knowledge among men of all ranks, will ever meet 
with the marked approbation of the fincere wellwifher to his 
country ; ; and Iam perfuaded you will receive peculiar fatis- 
‘faétion in being able to communicate to the public the feebleft 
‘efforts which may be at any time direfted to fo important nig 
‘defirable an objed. 

‘Tn your Journal for December laft, a traveller has cepeea Reference to a 

‘bis furprize to find no antiquarian or literary fociety, or fub- eins 
‘feription library, at Aberdeen; and I agree with his remark, 
‘that thofe who know the re{petability of the place, cannot 
‘fail to be aftonifhed at it. To account for fo fingular a fa@t 
‘would perhaps be deemed prefumptuous. I have too much 
‘refpe@ for my fellow-citizens to attribute it to a want of tafe, 
“bat I cannot help blaming thofe amongft us who are qualified 
‘for falpporting fuch inftitutions, for their want of attention in 
“this refpect: 

~The Profeffors of both Univerfities certainly unite talents 
with influence and refpeétability, It were to be wifhed that 
‘they and other literary chara¢éters in town, had more concern 
for the improvement of the community at large, a and would 
‘make fuitable efforts to promote it. 

It would be doing injuftice to the liberality of the proprie- The Athenzeum 
favs" OF the Atfieneam and circulating library, to deny thefe aes 
inftitutions their refpeétive merits and advantages. But I 
hail that neither of them is fufficient to fopuly the de- 

fideratum 
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fideratum mentioned by your correfpondent.. The firftis. prinie 
cipally calculated for the commercial part of the inhabitants, 
and thofe: who have time to lounge; the fecond, although 
comprifing much ufeful reading, is fometimes defe@tive in the 
feleGtion of the books, and affords little opportunity for the 
union of literary exertions. 
Confideration in A fociety whofe books are the property of the iepcliet dnl 
ee, Brisk. fub{cribers, is far better adapted, not only for advancing know- 
tion. ledge and bringing ufeful talents into notice, but alfo fap giving 
a favourable bias to the purfuits of ingenious young men of all 
defcriptions, to whom fuch a fociety is at all times acceffible, 
from the fmall expence attending it... People become more 
folidly concerned in promoting the fuccefs of any fcheme, in 
proportion as their perfonal interefts are interwoven with it ; 
and we may therefore conclude, that a man will take more 
pleafure, and perhaps derive more profit, from reading a book 
which he confiders as his own property, than one only lent 
him for a time. : 
Subfeription- Impreffed with thefe confiderations, a few perfons in Aber- 
library eftablifh- deen inftituted 2 fubfcription-library upon the 22d February, 
ed Feb. 1805, : : 
1805, under the title of the Caledonian Literary Society. Be- 
fides embracing all the periodical publications of merit in Great 
Britain, our ftock is enriched with a feleétion of the moft ap- 
proved books, either prefented by the members or purchafed 
from the Society’s funds; Which Society has already increafed 
to upwards of 100 members, and the lift is daily augmenting 
in number and refpectability. 
atavery mede- It is worthy of remark, that the trifling fum of fix fhillings 
sate expences ‘ner annum is only required from each fubfcriber to The Cale- 
donian Literary Society. So inconfiderable an expence, con- 
trafted with the great variety of ufeful and entertaining know- 
ledge to be derived from it, muft form a very powerful re- 
tommendation in its favour. 

We have been informed with pleafure, that many perfons 
in ‘Glafgow, who are not members of the Society eftablifhed 
there, have contributed liberally to its fupport by giving books 
——an example worthy of the imitation of others. 

A Philofophical It is alfo in contemplation to inftitute a Philofophical Society, 
jaaene incon- on a plan fimilar to thofe of London, Edinburgh, &c. for the 
templation, : . 

purpofe of receiving occafional differtations on a variety of 


literary 
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iterary and» other fubje@s, to be depofited as the property, 
or, entered into the books of the fociety; and afterwards 
- publiflied in fuch manner as the fociety may direct. 
Should any of the friends of fcience in Invernefs, Banff, 
Peterhead, or other places, be defirous of eftablifhing fimilar 
inftitutions, we will moft chearfully furnifi them with a copy 
of our plan and regulations, 
We havea fincere wifh to fee every encouragement given 
‘to undertakings fo laudable and beneficial, and have with this 
‘view made the prefent communication, to give publicity to 
ours through the medium of your excellent Journal. The in- 
fertion of the above will oblige, Sir, ; 
With refpect, 


Your humble Lieut, 
ALEX. CROMBIE, Pres. 


"4 


Aberdeen, January 2, 1806. 


‘ome ‘ > tgo8s ada 
woe Mr. James Stovart, in Anfwer to a Queftion 
_ concerning the Efea “a the i itrous Oxide, fake 0h by! Dr. 
. Beddoes, 
yd ~~ To Mr, NICHOLSON, 
Dear SiR, 


“ 


Dr. Beddoes, in a paper on the medical effect of refpiring Qu, Ruyce 
the nitrous oxide, publifhed in the Jaft number of your Jour- i a 
-nal, refers to an account I formerly gave of fome unpleafant ed previous to 
and rather alarming fenfations experienced after inhaling that cae ae 
gas. He attributes the whole to hyfteria or nervous affeaion; from nitrous 
at the fame time fignifying a with that I would ftate whether °*id- 
or fot that was really the cafe. In anfwer to this Ihave only Reply: that 
to obferve, that if any fuch predifpofition to hy fteria did exift, Phen 
‘at was wholly unknown to me. My general flate of health 
was as ufual; nor had any thing occurred particularly to affeét 
the mind. I had often inhaled the nitrous oxide under Cire ps. 2 andi 2 
cumftances in every refpect fimilar (at leaft as far as I can PGR 
Jadge) and till that time, fo far from experiencing any thing 
ke like 
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like debility, the very contrary effeét was produced ; namely, 
found and undifturbed fleep in the night, followed by firength 


and increafed chearfulnefs on the following morning. 


Expectation that’ J very fincerely hope the medical application of this ex- 
the nitrous ox- 


jde may prove 
eminently ufe- Dr. Beddoes, may prove as impor(ant and ufeful in medicine 


fails, Bec. as it is interefting and curious in philofophy. 
Thave not yet heard of its being tried in cafes of fufpended 
animation; it appears to be an experiment well w orth making. 
The fubject is perhaps worthy of the attention of the Humane 
‘Society. I am with refpeét, 


Dear Sir. 
-Your’s fincerely, 
st il a i | JAMES STODART. 
Strand, January 22, 1806 . , TSN 
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Defeription ef a Statical Lamp, which maintains a Supply of 
| Oil to the Burner from a Refervoir, placed fo low as to occa- 
fion no Interception of Light. By A. F. 


To. Mr. NICHOLSON. 
STR, 


Defcription of mt SEND you a fketch of an overflowing lamp, of which 
new ftatical the conftruétion will be eafily deduced from the figure. . Its 
i advantages are, that the flame is fupplied from below, and 
the light is not intercepted, but falls on all furrounding ob- 

je@ts as direétly as that of a candle, The upper part of A 

(fee Plate LV.) contains the ufual apparatus of a lamp, either 

according to Argand’s conftru@ion or any other; and the 

column or tube which fupplies the oil may be no longer than 

that fupply and the conditions of the ftru@ure may demand. 

The vafe below contains the oil, which is poured in, when 

needful, at the top of the column, by a funnel or otherwife, 

The circle round B, C, reprefents a globulat (or cylindrical) 

veflel; having no communication with the vafe except through 

a neck 


traordinary agent, direéted as it is by the very able hand of 
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@ neck or pipe D, proceeding downwards nearly to its bottom ; Défeription of a 
but there is a communication with the external air, through reaps 
perforation (reprefented by a fill thadéd circle near B) which 
prevents the atmofphere from interrepting the intended aétion, 
The lightly fhaded femicircle B reprefents an hernifpherical 
folid capable of revolving on an horizontal axis, fo as to hang 
downwards and fill the lower half of the globe, when no 
fluid is prefent; or it can be raifed up by floatage into any 
other polition, according to the quantify and denfity of any 
fluid that may be poured in. 

Let us now fuppofe the veffel C to contain any fluid not 
more than half its capacity, and that the revolving piece B 
is of fuch a weight as to be of half the {pecific gravity of 
that- fluid: it may then be eafily underftood that the piece B 
will fettle into fuch a fituation as that part of it fhall be im- 
merfed in the fluid and fupport it in the veffel, exa@ly to the 
height of its axis. For the part of the folid, immerfed on one 
fide, is exa€tly equal to the fpace above the fluid in that fitu- 
ation, on the other fide; and the greater part of B which is 
on one fide of the perpendicular will exceed the {maller part 
on the other fide, by exaétly double that quantity. Confe- 
quently the immerfed part of the folid will be preffed down 
by twice its own wéight; and this is exactly equal to the 
weight of fluid which it difplaces; whence the body and the 
fluid will be in equilibrio. Letus now fuppofe the fluid to be 
brine, at the fpecific gravity of 12, which may be poured in 
either at the top or at the fide hole, and that oil of the fpeci- 
fic gravity of 9 be then poured: upon it; and it ds manifelt 
that the oil will prefs the denfe fluid anand into C, as re- 
prefented i in the figure, and that when C is half filled, the oil 
will ftand at an ginealish above the axis equal to one balf more 
than the height of the denfe fluid, meafured from its furface 
where the oil prefles upon it. And, when this adjuftment is 
once made, by putting in the proper quantity of derfe fluid, 
if any of the oil be taken out, or confumed by burning, the 
preflure will be lefs, and the denfe fluid will mfe within the 
vale. But this rife will not be attended with any depreffion 
in. the. veflel C, becaufe the level will be kept up by the re- 
wolving piece B, and .confequently the oil itfelf will be: pre- 
vented from falling as much as it would have done if this con- 
trivance had not been applied. 

I do 
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Defcription of: 


a new ftatical 
lamp. 
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I do not difguife the confideration, that as the oil diminithes, 
the diftances between the upper and lower furfaces of the 


» denfe fluid muft diminifh, and. a proportional difference or 


fubfidence in the furface of the oil muft take place. The 


' proper remedy for this appears to be that the lower furface 


fhould be made as large as, convenience will allow; that its 
rife and fall may be lefs. 

With regard to the difpofition and form of ibe fpaces “its 
are fo contain the oil, it isonly needful to obferve that they 
may all be made fimall or narrow, except that which is alter- 
nately to be occupied. by the oil, ‘and the denfe fluid... If the: 
height of the denfe fluid be 12 inches, the lamp may ftand 
18 or 20 inches high, ufing falt water as above mentioned. 
. There are various praétical obje@tions to mercury; but if 
this fluid were to be ufed, the oil might be raifed ten times as 
high,, or the apparatus, if required, might be conftruéted with 
a lefs.diftance between the furfaces.* 

Tam, Sir, ; 
Your conftant Rietades 
ASR 


py, 4 * 
Letter from a Correfpondent reGifying fome Particulars of Mif. 


information refpecing the Fifhery of the North of Scotland, © 


To Mr. NICHOLSON. 
SIR, 


Wauen any important information is communicated to 
the public, we have a right to expeét that it thould be given 
with extreme accuracy; or at leaft where any doubts exift, 
with fuch a degree of diffidence and modefty, as may leave 
room for avoiding mifreprefentation or falfhood. 


* The contrivance for keeping a fluid at‘its level by’a femi-cir- 
cular revolving folid was invented by Robert Hooke. \ See Birch's 
Hiftory of the Royal Society. A. F. has ingenioufly adopted it t6 
a lamp ‘which ‘cafts no-fhadow. Hooke’s. lamp jis — as faulty 
as the common fountain lamip:ain this refpect.. Nv. 

# 1 with 
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OT with an Enquirer, in your Journal for December laft; had Erroneous ins 
attended to this, before making what I conceive to be a hatty, ae ; 
ill. founded ftatement, refpeéting certain inflances of wafteful fitheties on the 
fiegligence in fome of our fi/heries’in the north of Scotland, which ie of Sat 
it is my duty at prefent to controvert.—He ftates : 

“1ft, ‘That the fifhermen of Aberdeen, Banff, Peterhead, 
&c. never think of carrying their fith along the coaft fouth- 
ward, which they might do to Leith in twenty-four hours; 
or with a good brifk wind to Berwick-upon-T weed, or even 
Newcaftle-upon-Tyne; but when their refpeétive towns are 
fupplied, ‘they ee me bem upon the dunghill for ma- 
nure Li a 

“A faét fo taiitobable as the above, would indeed, require From various 
no ordinary fhare of proof to gain credit to it, and I have the nat Cis 
fatisfa€tion to affure you that it is entirely without foundation: is neglected. 
The truth is, the number of hands employed in the fiheries 
in the north of Scotland are fo few, and the encouragement 
given to enterprize and {peculation in this important fource of 
national wealth fo fmall, that no more fifh is caught than what 
fupplies the neighbouring towns. But even admitting that 
more were caught, and that we could vend at Leith, Berwick- 
upon-Tweed, or Newcaltle-upon-Tyne, is it not to be fup- 
poled that fifhers of places nearelt to thefe towns could afford 
to greatly underfell us? 
~ When the dog-fith ( /qualus catulus, L.) appear on the coaft, The dog. fith 
eur fifhers catch a great number of them and dry them for their ry fur ue 
own private ufe (for none but themfelves and the lower claffes fkin, and far 
of people would ufe them) and likewife for the benefit of the ™494" 
oil, which they yield in great abundance, and the fkin, which 
is ufed for {moothing the furface of wood. After they-are 
drained of the oil hie they contain, befides keeping a fuffi- 
cient number for ufe, they throw the remainder on their dung 
hills, which produces a valuable manure. And no doubt your 
correfpondent may have miftaken thefe for any other kind of 
fh. 
. He next obferves; ‘* That at Arbroath, another cuftom, 
equally as extravagant in its kind prevails, andof which I have 
been, a witnefs; the crab fifhery is fo. produétive, that. after 
boiling: them, the: bodies.of the crabs are thrown away, and 
the 2 ody claws only brought to table.” » 
seal Iti is 
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The clawsof © It ts indeed, generally the cafe here, and in every | othet 
crabs only are fifhing town, that the fifhers for the mot part retain the bo- 
veld at Areiea dies of the crabs, and only difpofe of the cl he publi 
but the bodies. Ges Of the crabs, and only dilpofe of the claws in the public 
are not thrown markets: but that the former are thrown aw ay, is by no means 
sags ‘true in almoft any inflance; for the fifhermen find them of far 
more value in baiting then hooks, than what they could get 
for them otherwife. Indeed, if it were not for this purpole, 
it is believed, {ew or no crabs would be caught at all. 
Having thus endeavoured to vindicate our fithers from the 
Much profit & 
might be derived Charge of wafleful negligence, which none who know them 
by a company i! 
oS caatine 0¢ 2 ' think them guilty of; I cannot conclude without expreff- 
Aberdeenfor tg My furprize that no company has yet been eftablithed | at 
exporting white Aberdeen for exporting white-fith. It is obvious from its ex- 
: celleot fituation, and advantages, that very handfome profits 
could be cleared, if fuch an undertaking were once fet on 
foot, and well condu@ed; equal, if not fuperior to the falmon 
fifhing, which it is well known has been greatly the means of 
enriching this place. 
If you deem the above obfervations worthy a place i in_your 


nfeful Journal you will oblige, 
SIR, 
Yours refpeétfully, 


A. L. 
Aberdeen, Fanuary 3; 1806. 


AVII. 


Objervations: and Enquiries concerning the Heat of Air Blown 
~ Sram Bellows. By K. H. D. 


| 


To Mr. NICHOLSON, 
SIR, 


P BEG leave to mention a paflage in Dr. Black’s Le€tures 
affage from Dr. : h ; sie i 
Black's lece on the Elements of Chemiftry, publithed by Profeffor Robifon, 
tures. which occurs at page 88, Vol. I. | pri tiv. ss 
Theauthor is {peaking of the communication of heat, and 

has, dothe former part of the. page accounted for the. ap- 

parent coldnefs of a ftream of air,/by its preventing the accus 

a 5 mulation 
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mulation of heat,around our bodies, by its impu Ife and rapid. 
fucceffion, both cooling our clothes fafter, and carrying away 
the warm air that was intangled i in them. The Doétor fays, that agitation of 
« the fenfation of coldnefs, therefore, produced by wind, or aga os 
agitated air, is fo much fironger than that produced by equally bodies, does 
cold air in a flagnating flate, that we are often perfuaded the nee sae 
agitated air is adtually, colder, until we examine ‘it by the. 
thermometer ; and Dr. Boerhaave thought the deception fo, 
ftrong, | that he contrived an experiment to remove it com- 
pletely. {Boerhaave Elementa Chemie.) He fufpended a 
thermometer in the air of a large reom for fome time, and 
noting the degree to which it east he then direéted againft 
the bulb of it a ftream of air impelled by a large bellows in 
the fame room ;—that {tream of air would certainly feel to a 
perfon who oppofed any-part of his body to it, confiderably 
colder than the reft of the air in the fame room ; but the ther- 
mometer 7s not 2n the leaft afeded by zit. And it would be eafy y nor hotter, 
to exhibit another experiment to fhew, that agitated air is i a af miele 
not made colder by agitation, A piece of ice, "fee example, 
being fufpended in the air of a warm room, and blown upon 
by bellows, inftead of being thereby kept the more cool, as 
our hand would be, and preferved the longer from being 
totally melted, would certainly be melted fo much the fafter, 
than when the air is allowed to flagnate in fome meafure 
around it.” , 
I take the liberty of oubline you with this in confequence M. Winter 
of a communication from your ingenious correfpondent, ae air 
rom beHows 

Mr. Richard Winter, publithed . in the laft Number of your gave outheat. 
excellent Journal, where his experiment on the effeé&t pro- 
duced on a thermometer by a blaft of air from a pair of 
bellows, dire€tly contradiéts Dr. Black’s affertion, that “ the 
thermometer i is not in the leaft affected by it.” 
_ That there is great truth in Dr. Black’s general Ratcoene Queftions re- 
of the faét, of a blaft of air cooling a body warmer than it- a thefe 
felf, by affording a continued feries . freth furfaces to carry 
of the. caloric, 1 have no doubt, and that it fhould have an wo Ta 
equal effect in warming a body colder than itfelf, feems Pn a 
equally evident, or by fupplying the colder body with caloric. di, th 
Bat i in the cafe of the thermometer being raifed four degrees, 
(as £ flated in J Mr. Winter’ s experiments) we are not told that 
it hi) of a temperature lower than that of the air of the 

room 
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room. How then, Sir, are we to reconcile the refult of 
your correfpondent’s experiment with Dr. Black’s affertion, 
mentioned above ?—Are we to fuppofe the blaft of air to have 
actually acquired an increafe of temperature, and if fo, how 
has it acquired it? I hope your correfpondent (fhould this 
ever reach his ears) will not imagine I doubt the accuracy of 
his experiment; my only object is, the clearing up a cir- 
cumftance, which at prefent is to me at leaft, not by any 
means fatisfaGtorily accounted for. To whom then can I 
better apply, than to you, if indeed I may venture to hope 
you may think the objeé worthy of your confideration? 
Whether that fhall prove the cafe or not, I muft always feel 
(in common with thoufands of others) the benefit you confer 
on the fcientific world, by the eafy means of communication 
of knowledge to the public, which your Journal affords, 
I have the honour to be, 
. Sir, 
Your obedient Servant, 
K. H. D. 
Funbridge, 
January 19, 1806. 


P. 5. I do not underftand how the fuppofed greater capa- 
city of a vacuum for caloric explains the faéts, whether of 
the rife of the mercury in the thermometer, or the melting of 
the ice. 

oe ee ED 5 
Objervations on the preceding Letter, by W.N. 

St is defirable WHEN a queftion ‘arifes concerning the difagreement of 
cutarenn pe faéts, the procefs obvioufly indicated is to repeat the ex- 
xepeated. periments; in order that it may be feen what circumftances 
may have tended to produce miftake, or what may have beer 

the real difference between operations fuppofed to be the 

fame. Though I have not had an opportunity of doing this, 

I have neverthelefs thought it proper to make a few remarks, 

Agitation When a body is immmerfed in the air, or in any other fluid 
lagi differing from itfelf in temperature, the body will acquire 
mon temperature {he common temperature more fpeedily (that is to fay, it will be 
more fpeedilys heated or cooled more quickly) by agitating the fluid, than if it 
were left undifturbed ;—and this for the plain reafon, that 

more of the particles at the original temperature will come 

into 
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int contaé with it in the latter than in the former cafe. 
Thefe remarks {apport and explain the fa€ts noticed by 
Dr. Black and Boerhaave. Agitation of the air is merely 
fuppofed, and not “that it fhall be either condenfed or rarified, 
Many" faéts concur to thew, that the capacities of elaftic > Salado 
fluids for heat are encreafed by rarefaétion, and diminifhed ” ce 
by condenfation ; proofs of which we have by experiments 
in the air-pump and condenfer, and in the late experiments 
of explofions produced in the chamber of the condenfing 
fyringe. If we attend to this law, we muft infer that the 
air ina pair of bellows, being {uddenly compreffed by a force 
perhaps equal to one twentieth of an atmo[phere Or More, : 
wi acquire a an increafe of temperature ; and if in this dif-. 
pof ition | to give “out heat, it be made to ruth againft the ball 
of a thermometer, it will heat the mercury, and caufe it to. 
rife in the tube. Now, in order to reconcile both the Whenee the 
refulis, of Mr. Winter, and of Boerhaave to truth, we mu ug on phat 
recollegt that bellows, like the unfortunate traveller in Efop’s and the remoter 
Fables, can blow hot and cold at the fame time. _ If the ther- will ee by® 
mometer be held very near the aperture, the warm air will 
heat the mercury ; but if it be held at a greater diftance, 
where the warm air has become plentifully mixed with. cold, 
the effect of its temperature may be altogether inconfiderable, 
wi that of the agitation continues to be effective: that. is, 
to ys the thermometer if already atthe common temperature, 
will neither rife nor fall; if it be already hot the fteam will. 
cool it ; or if cool the fteam will heat it. Thus it is, to return 
to our traveller, that we breathe upon our fingers held clofe 
to our mouth when we mean to warm them; but when we 
with t to produce cold, we hold the fubjeé& ata diftance, and 
blow : 9 a 
As the thermometer cic in the pneumatic vacuum, I fup- 
pole there a may | be fome miftake in the poltfcript. 


Voi. XII].—Fenavary, 1806, © Account 
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Ae count a the Pe ome of the shale Ship Economy at Sea,, 
ina Voyage to the Weft India [fands, and of fome Improve 
ment in the Tackle aboard, proved of great Utility. By Mrs 
J. Wuittey Boswe cu. 


To Mr, NICHOLSON. 


Dear Sir, 


Defeription of As in a former number of your Journal *, you favoured me 
the fhip’s con- ir ‘ LeRe 2 
ftruétion has by inferting a defcription of the conftruétion of the fhip Eco- 
been publifhed ~nomy, built according to my patent, I hope you will alfo admit 
Te nig tbe fall f her perf fea, and of fome 
number of aie (ooag owing account of her performance at fea, and of fome 
work, other matters; of confiderable utility to naval concerns. 
siad _ Your Journal is principally devoted to the furtherance, of 
the moft ufeful of all knowledge, that of experiments in Philo- 
The fubjeee  fophy andthe Arts, And toa nation which like this depends on 
proper. for the its fhipping for moft of the many advantages it enjoys over 
Journal as con- th ft of th 1 WR . ee Ml es 
taining an ace € reit oF the world, what experiments can be more impor 
count of an ex- tant, or ought to be more interefting, than thofe which con- 


renee cern this fubjee? 
to the nation, | The experiment which has been made on this occafion is 
pitas agrcat entitled to a farther {uperiority over other ufual experiments, 
an account of the large {um of money required for conduéting 
it, which altogether rather exceeded 50001, and on this oce 
cafion it is but juftice to mention the f{pirit with which Wm. 
Penblernan wie Lufhington, Efq. of this City, and Richard Griffith, Efq. of 
this opeaaeeaeh Dublin have came forward to affift in making this experiment, 
whole property the fhip principally is, (my fhare of it being 
comparatively fmall to theirs); to thofe gentlemen this country 
is chiefly indebted for proving a matter of great utility to its 
The planmuft naval concerns, and which fooner or later muft be of the 
ue of great ufe preateft advantage to it, when the plancomesinto ufe, though 
to the nation sais : 5 is se 
when adopted, the fpirit of the times may defer this period until it hall ceafe 
to be of any benefit to us, and others may reap the profit of 
thefe gentlemens public fpirit and my labour and ftudy; buat 
as I waited till I fhould have the proof of aétual experiment 
to add, to that of a theory (which though founded on un- 


* Vol, 1X, Pe 166% ’ 
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° 


ECONOMY AT SEA. » 175 
érring principles, and of which each part had been often 
proved in detail before, it could not be expeéted to convince 
thofe whofe preffure of bufinefs, or want of tafte for fuch 
ftudies, deprived of time, or inclination, or made it too great 
a labour-to attend to its demonftration in any other way) J hopes that the 

; : : »  fuccefs of the 

fhall hope now, (that my exertions to bring this plan of thip- ., oeriment will 
building into the notice it deferves,' when its fufficiency, accelerate this * 
ftrength and fecurity is,) {wpported by a&tual and fevere proof, ad 
will meet with a fair and candid confideration, frem the di- 
reétion of our navy, and thofe whofe commercial purfuits lead 
to employ veffels of great burden. 

. The chief advantage of this method of fhip-building is, that Economical ad-* 
it'enables the builder to ufe timber of much lefs coft, and vaftly pare 200 
‘ more eafy to procure, with ftrength and ftability fuperior to building, 
the old method, in proportion to the quantity of timber, and Cheaper timbers - 

P ; 4 ; ; more eafily pro- 
to difpenfe with knee timber entirely. cited, may be 

“In a national point of view this method is ftill éf greater ufed in it. 
benefits for as it: admits of timber of fifty years growth to yrteen the” 

efit; for as it’ admits of ti of fifty years growth to yantages, the 

fapply the place of that of one hundred, not only the foreft oe ait , 

lands:may be made to produce timber for double the number aca annea i 

of fhips for our navy in a given time,’ but private gentlemen the timber 
would be alfo induced to plant more timber for this purpofe, att aval 

from the fuperior ‘profit they could in this cafe make of their time, more 
plantations, and the hope it would give them of being able timber would be 
. mt x i 7: i planted if it was. 
to receive the fruits of their labour during their own lives, adopted ; oaks 
which at prefent can only be expeéted to be reaped by their of fifty yearss 
ype have more fer 
j grand children, Pas Tie viceable timber 

» An oak of fifty years growth has alfo a much greater quan- 1 apna 
tity of ferviceable timber in it, in proportion to its age, than 265: sad bch 

one of an hundred years, and four times the number of them py only one 

at leaft can ftand and flourifh at one time at the fame extent cite gy 

of ground; fo-that the public would be benefited by the adop- 

tion of the plan every way; for while timber would thus be 
‘rendered more plenty, thofe who prepared it for market would 

alfo obtain a greater profit. 

~ Hitherto the price of timber for the navy has been attempted The carcity of 
to be kept down by arbitrary regulations, which tended to Mir timber 
2 . z 2 has compelled 
encreafe its fcarcity; at laft, notwithftanding every effort, this country te 
the price and-fcarcity have encreafed fo much that our govern- Seapee 
; . “ ar 1 ; 
ment have been forced to the expedient of partly relying on danger of this 
a foreign country for the continuation of the navy; and to ¢rpedisnt. 


O 2 depend 
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depend on the dock yards of Ruffia for the bulwark of the 
Britifh nation, for the defence of its liberties, and of its political 
exiftence, and this at a time when our crafty and implacable foe 
has got poffeflion of nearly all the forefts of the reft of Europe, 
and is making the moft prodigious anerdions to out-number 
our navy. 
Should induee If my plan of Gyiee-buibdips peanlal in fre great.a degree to | 
ci tgs hi the diminith thofe difficulties, and even dangers, as is ftated above, 
is Wie iiek is it not worthy of a trial at leaft, even if fome rifk was run 
cng se rife, in that trial? but when no rifk is ran, when the plan has 
fisloncy has been proved, the moft {crupulous economift of the public 
been proved. wealth'can ftart no’ obje@tion to that. trial of it in the navy, 
that the public neceffity for fome expedipnti to fupply timber 
: for its ufe fo loudly calls for. 
No public We afk no drafis on the public fource to try experiments 
money required on the fubject, thefe have been already compleatly made at 
bean | our own expence, and all we demand is our country to con- 
they have been defcend to reap the fruit of our exertions; if fhe does, we 
rey! made fhall rely on her generofity to recompence us, convinced that 
e expence : 3 ; 
of the owners fhe will have ample proof that we have deferved.it; but 
of the fhip. fhould this not be the cafe, we will not reft contented with. 
having difcharged our duty, in doing the moft we could to 
ferve her; which if we fhould be fo happy as to effect, we 
will never regret our trouble or coft. 
The perform- Having thus ftated the claims which the fubjes has to pub- 
ance of the fhip lic attention, I fhall proceed to relate the performance of 
Sse do the thip at fea, which, as fhe failed incompany with a large 
account of its convoy both out and home, is a matter of too publica nature 
publicity, tg admit any miftatement I might with to make, which God 
knows is far from my defire. 

On the 22d of Auguft, 1804, The patent thip Erinaiow 
weighed anchor off Gravefend, with but a fmall cargo aboard, 
as is ufual for fhips outward bound to her deftination, and. fet 
fail on her voyage to Trinidad and Grenada; and.on the 14th. 
O@ober following arrived at Grenada; her performance .on. 
this voyage is beft flated in her Captain’s own words, in the 
following extract from a letter to Wm. Lufhington, Efq. 
London. iy 

-. SIR, Grenada, O&. 15th, 1804, 
The Captain's Ihave the pleafure to inform you of the fhip Economy’s 
letter relative — {aje.arrival here yefterday evening. We had a fine paflage, 
“oon voyage ine 
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and had but one gale of wind: The fhip performs as well-as hip fteers and 

ORF geen ae , ails well, is 

it is poffible for a fhip; is remarkable eafy at fea, fteers and remarkably cafy 

fails well, and’ is perfeétly tight. In the gale. of wind the at fea, perfectly 

Epervier man of war {prung her foremaft; the Robert Aylward . in ot 

ditto; a brig, Mafter or brig named Swinger, loft both top- other thips 

mafts and parted convoy in lat. 14. 30 N. Our thip behaved ion nr 

extremely well and never {trained a rope yarn. accident; , 
oh aSeweneaiane (Signed) ALEXANDER SMITH. 

From the period of this letter fhe remained at the Weft “— — 

India iflands until the 29d of July 1805 ; being detained there py the French 

the greateft part of that time by the arrival of the French fleet, fleet, 

Which was afterwards chafed back to Europe by the gallant 

and ever to be regretted Lord Nelfon; from the 23d. of July, i ges 

when’ fhe failed for England, to the 29th of O€t. when fhe violent gales, 

¢aft anchor off Portfmouth on the Mother-bank, fhe experienced ae. a HCH 

a feries of fevere’ weather‘and. violentigales of wind, in which MO gine 

fome of the fleet with which fhe returned foundered, and fhips of the 

others were obliged to bear away for America for fhelter. cantee pee 

Tae remarkable bad paffage home of the Leeward ifland fleet, of weather. ~ 

of which the was one, is too well known to need, much de- ae ae 

feription: all feamen muft be fenfible that three months toffing ficient proof of 

onthe Atlantic ocean in fuch hard weather, beating upagainht acon Fey 

contrary winds, to'a veflel as deeply laden with fugar as the laden, —— 

ikréews could comprefs it into her; muft have been a moft fe- 

vere trial, and that if the had a fingle weak part, or defeGtive 

principle in her conftruGiicn, it’ muft have given out in that 

time: but while moft of the other fhips of the fieet met with 

more or lefs damage both to themfelves and their cargoes, fhe 

bore through all without the fmalleft accident, and brought 

home her fugar perfe@ly dry arid fafe; which was not com- 

pleatly difcharged until Jan. 1806 (on account of her deten- 

tion at Portfmouth, through contrary winds from whence fhe 

the did not get to London before the 27th, of Nov. on which 

day the hauled into the Weft India dock,) or this account 

would have been made public before. A further proof of took the 

the flability of her frame work, is her taking the ground with Ae 

a full cargo on board without any accident, as may be {een Trinadad. 

more particularly in the following account of her performance 

home which I received from her Captain. 

cial Dear 
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Dear Sir, January 17, 1806. 


‘(IT is with pleafure that {I haveleifure to inform you of the 
performance of the patent fhip Economy, during the voyage 
_ under my command, 
Captains ac- ‘“¢ On the fifth and fixth of September laft, latitude 37, 34.N. 
dota we experienced a very heavy gale of wind, with an heavy 
Ina violent gale crofs fea,’ occafioned by the wind fhifting to different points 
2a thip per- of the compafs fuddenly, and blowing with extreme violence: 
orms extremely d 
well, andisa during the whole of the gale, the Economy behaved as well 
ome as I ever experienced a fhip to do, and much better than 
founder in this Could have been expected for fo {mall a fhip ; in fine, the is 
florm, one — as: good. a fea boat as ever put keel in falt water. During the 
Mirwis 8 gale, two (hips, it is fuppofed, foundered; afier the gale 
rendered un- one was abandoned as not tenable, fhould. another gale of 
pera cle Pei wind come on: the Prince of Wales, a fhip of 300 tons, 
and feveral had every thing wafhed from her deck: The Princefs of 
a ewe Wales, a fhip of the fame fize, broke her rudder, and was 
pit left in tow of the Hyena floop of war. Several other fhips 
met with confiderable damage, which proved undeniably the 
The Economy violence of the wind. Notwithftanding the lumbered ftate 
a iedelontie of the Economy, we loft nothing off deck, and I don’t think 
very weatherly: there was a fhip, large or {mall in the fleet, that made better 
re tee rt weather: fhe did not fail fo faft coming home as going out, 
ot 
tom which im- but that is eafily accounted for, when we confider fhe was 
pedes her failing, not coppered, and was out fifleen months on a wooden 
ihe works and : é 
dteers well. fheathing, with barnacles as long as your finger on her, and 
the bottom refembling a rock; and was befides laden as 
deep as fhe could ftow. She works and fteers amaz‘ngly well. 
I would not with to, change her if the had been larger, 
but being only 200 tons, fhe is too fmall both for my intereft 
and the Weft India trade. 
x5 ag li «© The fhip has been perfeélly tight all the voyage, itis 
aiipod hese we had a very tempeliuous paflage, and likewife ran her on 
paflage, though {hore, fuwgar loaded, under the batteries at Trinadad, to 
run aground at 
Trinadad with a Prevent her falling into the hands of the French, as we fup- 
fullcargoof = pofed, where we Jay for twenty-four hours, until we dif- 
fugar 5 covered that it was Nelfon’s fleet. In my opinion fhe is one 
of the flrongeft fhips in the river Thames of her fize, 
is a very re- *«The new iron flings and other iron work on the yards- 
pr fizong exceed my moft fanguine expeflation, I have feev the fhip 
coyered with flathes of lightning when at Trinadad, and never 


experienced 


4 
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experienced the leaft injury from fo much iron being about 
the yards, owing to the precaution which I took of ferving 
the iron work and paying it with pitch, which I think ferved 
as anon-conduétor. I have a higher opinion of iron work Of the i 408 
than ever I had, and think the iron rigging in the plan we jars ange 
ufed to talk about while the fhip was building, would anfwer tain’s high 
to admiration, and might be the means of preferving the ea as ecg 
mafts of men of war, when in aétion, as being lefs liable work in rigging. 
to be cut with fhot. When I can manage it, I mean to Tig State of ex- 
the mizen maft of a thip wholly with iron, to give it a trial. Spo eto 
When I examine the bottom, I will give you my opinion of will be attended 
_ the pieces of fheathing fteeped in your preparation to prevent se cis sea 
the worms from deftroying the bottom. The large rollers ae rollers. for. 
which you had let in beneath the hawfe holes for the cables to the cables. 
work on, were of very great benefit, and I think faved us 
the labour of two men in weighing anchor, they alfo prevent- 
ed the wear of the cables very much, and were greatly liked 
by the failors, as making the purchafe more lively, 
, Your’s very fincerely, 


ALEX. SMITH.” 


The iron flings which Captain Smith mentions, were on a Further account 
plan of his own, and different from thofe ufed in men of war, lbs er 
in not requiring above three or four feet of chain for each 
yard, and ferved merely to fufpend the yards from the point \ 
-of the tops; which method greatly faved the wear of the 
mafts, and permitted the yards to work more freely. Iron 
ftraps were alfo ufed to moft of the blocks inftead of hemp. 

The rollers for the cables were about fourteen inches long and of the 
and eleven in diameter, and worked on iron gudgeons A walle caTetts 
two inches in diameter, in brafs fockets. The rollers which 
have been hitherto ufed for this purpofe, were generally much 
too fmall, feldom exceeding the diameter of the cable; which 
diminifhed fize both increafes the friétion and injures the cable, 
from the fmallnefs of the nip which they occafion ; or, in other 
words, from the acutenefs of the angle at which the cable is 
forced to bend in pafling over them. 

In concluding this account I beg leave to mention, that I Tron ac nando 
could, in building another hip, greatly diminifh the fpace ee 
neceflary for the tranfverfe forms ufed in my plan, by fetting in this place, 
them farther afunder, and forming them of iron, which © met i 

method 
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—and the fore method is fpecified i in my patent, and that [ could alfo makea 
a “ ribs _ great faving in the timber ufed in the fore and aft ribs, by a 
acdsee ers method of fearping them, alfo within the limits of 1 my fpeci- 


method. fication, Experience has fince convinced me of the fuperi- 


‘orily of both thefe methods, of which I had fome doubt whea 
TI built the Economy, or they fhould have been ufed in her. 

It may feem paradoxical to affert that iron is oftentimes 
cheaper than wood in fhip building, when it can be ufed: but 
a plain proof of this exifts in the bow of the Economy, of 
which the three lower breaft-hooks are iron of confiderable 
fubftance, and yet coft lefs individually than any of the wooden 
ones above them, though thefe are of no extraordinary girth, 
or of much curvature. 


ke Feonomy The Economy will be a few weeks in the London Docks, » 


will remain a 
few weeks at 


where fhe has now moved, for the infpection of the public, 


che Panudn and where all gentlemen who are interefted in fhipping con- 
Docks forins cerns may fee her conftruétion; and thofe who examined her 


fpection. 


S3T2 ete ew ao 


anges 4) OO wy 


previous to her failing, may convince themfelves that I have 
exaggerated allan as to the found ffate in which fhe has 
returned from her tempeftuous voyage. 
Dear Sir, 
Your very humble fervant, 
J. WHITLEY BOSWELL. 
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Experiments on the Torpedo. By Megrs. HumBoipt andGa¥ 
Lussac, Extraéted from a Letter of M. Humboldt to M, 
Berthollet; dated Rome, 15 Fruétidor,* Year 13 (Sept. 2 
-1805,). 


"Bite curious theory with which Volta has enriched the 
feience of natural philofophy, on the fubjeé of ele@rie filh 
having been received as authentic by many naturalifts, renders 
the phenotnenon’ of the Torpedo worthy of farther invéftigas. 
tion. You. know, my dear friend, what was our impatience 
coe vee tO procure thefe fifh, and will perhaps be furprifed that fo 


etythes af 


ouuaud me: dé? much lime hhould elapfe without ges heard from. us ob the 


i * Annales de Chimie, Vol. LVL pial, sie 
iyo fabjea, 
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fubje&t. At Genoa, we perceived fome; but we were then 45 lerpsip 
without our infruments. At Civita Vecchia we fought them gi aap: 
in vain. But during our ftay at Naples we frequently pro- not at Civita 
cured fome very large and lively ones. In thisletter you will ens 

find detailed the experiments made by M. Gay-Luflac and 

myfelf on the powers of this filh (Raja-torpeda of Linneus). 

M. de Buch, a German mineralogift, well acquainted with all 

the branches of phyfical feience, was witnefs toour proceed- 

ings. I fend you the refulls, giving fimple faéts, unmixed 

with theoretical fpeculations. Our experiments were chiefly 

dire€ted towards the difcovery of that ftate of the torpedo 

when it was leaft capable of exerting its power upon the hu- 

man frame. This power has been generally deferibed as The thock of ~ 
eleftrical ; but the fenfation produced by it is materially differ- aan mid 
ent from that caufed by the difeharge of a Leyden phial — that of ele@rie 
Having no other book by us befides the work wherein Aldini* “ity: 
combines the refearches of Geoffroy with thofe of Spallanzani 

and Galvani, it is not to be expeéted that we fhould compare 

our experiments with thofe which may have been previoufly 

made by other philofophers. 

1. Though the ftrength of the torpedo is far inferior to that Powers of the 
of the gymnotus, it is equally capable of caufing painful fen- i eae 
fations,’ A perfon much accuftomed to ele&ric fhocks, can gymnotus of 
hardly foRtain that of a lively torpedo of four decimeters (16 AarQLK 1 
inches) in length, The animal aéts under water, and it is torpedo more! 
only when it lofes ftrengih that the fluid impedes its a@ion, Violent than that 

" ‘ A of electricity. 

In this cafe, M. Gay Luffac obferved that the fhock is not Ic a@s under 
perceptible till the fifth 1s raifed above the furface. y the water, 

2. I obferved, when in South America, that the gymnotus —and feems to 
gives the moft violent fhocks, without any exterior movement pie ean effort 
of the eyes, the head, or the fins: it appeared as tranquil as Lr iemeig 
a perfon when paffing from one idea to another, or from one 
fenfation to another. Not fo the torpedo: We obferveda 
convulfive movement of the pe€toral fins, each time it gavé a 
fhock, which was more or lefs violent according as the furface 
was larger or fmaller wherein the contaét took place. 

. 3. The powers of the torpedo and gymnotus cannot be ex- Shocks from the 


: ‘ : ‘ torpedo and 
eited at pleafure, as we fhould difcharge a Leyden phial or a oval ea 
a mM . ; not be obtained 
_ ™ Memoires fyr la Torpille, dans l’Effai fur le Galvanifm, but by irritating 
Vol. LL. p, 61. tye ie the animal. 


conduétor. 
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coidu@or. A thock is not always felt on:touching an eleétric 
fit; it mult. be irritated before it will give the fhock. This 
aétion depends on the will of the animal, whofe ele@tric powers 
perhaps, are not kept conltantly charged; yet it-can recover 
them. with wonderful celerity, as it is capable of giving a long 
fucceflion of fhocks. 
The thock ob- 4. The fhock is felt (the animal being difpofed to give it) 
tained by a mere as well on touching with one finger a fingle furface of the 
touch with the : 
finger, eleétric organs, as on applying the two hands to the two fur- 
faces, the upper and under, at once. In both cafes itis im- 
material whether the perfon appiying his finger or his two 
hands, be infulated or not, 
but the cone 9 When an ifolated perfon touches the torpedo with a fingle 
tac muft be finger, it is indifpenfible that the contact be immediate, as ne 
= feem to {hock will be felt if a condu@ing body (of metal for example) 
be non-conduc- be interpofed between the finger and the organ of the fifhh,— 
ge For this reafon, the animal may be touched with impunity by 
torpedo, means of a key, or any other inftrument of metal. 

6. M. Gay-Luffac having made this important obfervation, 
we placed a torpedo ona metal difh, with which the inferior 
furface of its organs were in contaét. The band which fup- 
ported this dith experienced no fhock, whilft another ifolated 
perfon irritated the animal, whofe convulfive muvement of the 
pectoral fins indicated a moft-vielent emiffion of the eleétric 
fluid, 

Experiments 7. When on the contrary, a perfon held the erindlgoa ina 

which few that metal difh in his left hand (as in the preceding experiment), 

Cee eis dud. with his right touched the fuperior furface of the ele&ri¢ 
organ, he experienced a {mart fhock in both arms at the fame 
moment. 

8. The fame was felt, on placing the fith between two mcldl 
plates, whofe edges were not in contact with each other, and 
applying the two hands at once above and below them, 

9. But if the edges of the metal plates be fuffered to touch 
each other, no fhock will be felt in either arm. The commu- 
nication between the two furfaces of the organs is, in this cafe, 
formed by the plates; and the new connection arifing from 
the contaét of the two hands with the plates is without effeét, 

The organs of 10. The moft fenfible electrometer manifefled no electrical 
the torpedo have tenfion in the organs of the torpedo; in whatever way it was 


no influence o 
the elebtriie: i p> 2 ag it was not in the leaft affected; neither, on directing 


ter. ' it 
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it towards the organs, nor in infulating the fh, covering it 
with a metallic plate, and making a communication between 
this plate, by means of a conduéting thread, and the condenfer 
of Volta, was there any indication (as with the gymnotus) 
that the animal affeéted the eleCtric intenfity of furrounding 
bodies. ’ 
11, As ele@ric fifh, when healthy, exercife their powers as Examination of 
forcibly beneath the water as in the open air, we were led to iene arias 
) L ’ powers of water, 
examine the conduéting properties of this fluid. Several per- 
fons formed a chain of hands between the fuperior and inferior 
furfaces of the organs of the torpedo: the thock was not felt 
until they had wetted their hands. The aétion was not inter- 
cepted when two perfons fupported the torpedo with their 
right hands; and inftead of holding each other’s left hand, 
they each plunged a metallic rod into water placed upon an 
Holated body. . it 
_ 12. By fubftituting flame in lieu of water, the communica- Flame does not 
tion was deftroyed, until the rods touched each other in the riety bee 
flame. nis} 
13. It muft, however, be obferved, that in water, as. in No thock can be 
: ; : : : obtained without 
air, the fhock was not perceptible without an immediate ¢on- jm mediate cone 
ta&t with the body of the eleétric fif ;. the leaft poffible inter, ta% with the 
vention of the water prevented it. This faét is the more re- a 
markable, as it is known that in galvanic experiments, where 
the frog is immerfed in water, it is fufficient to dire€t the filver 
forceps towards the mufcles to caufe a contra€tion, though a 
body of water be interpofed, equal to one or two millimetres 
in thicknefs, or about one-twentieth cf an inch. 

Thefe, my dear friend, are the principal obfervations which Organs of the 
we have made on the torpedo. The experiments, No. 4 and sreib eter 
10, prove that the ele@tric organs of thefe animals are not fuf- excefs of charge. 
ceptible of any intenfity or excefs of charge. Their ation 
may rather be compared to that of a combination of Leyden 
phials, than to the condu€tor of Volta. Without communica- 
tion no. fhock could be felt ; and having experienced the power Doubt whether 

; - . . the fhock of the 
of the gymnotus through very dry cords, I imagine, that where aeaaeiin cami 
} have been affeéted by this powerful animal without direét fele without ac- 
contact, it had been occafioned by fome deficiency in my in- acon 
fulated fate. If the torpedo a& by poles, that is by an elec- Torpedo fup- 
tric equilibrium which. poffeffes a tendency:to replenihh itfelf, pabeenals — 
experiments 5 and 6 feem to, proye that thefe poles exift near jibrium, the op- 


each Polite ftate being 
very Neate 
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this notion. 
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each other, on the fame furface of the organ. The thock is 
felt on merely touching the furface with the finger. A plate 
interpofed between the hand and the organ, (Exp. 6,) re-efta- 
blifhes the equilibrium, and the hand which fuftains the plate 
is not affected, becaufe it is placed beyond the current. But’ 
if we fuppofe an heterogeneous number of poles upon each 
furface of the organ, whence does it arife, that, in covering 
thefe farfaces with two-metal plates, whofe edges do not touch 
each other, and placing the hands on thefe plates,’ the equili- 
brium fhould be found in the arms? Why, it may be atked, 
does not the pofitive eleétricity of the infeftior furface feek 
at the moment of explofion the negative eleétricity of the next 
or neareft pole, but rather feek it in the fuperior furface of the 
ele&tric organ? Perhaps thefe difficulties may not be imfur- 
mountable ; yet the theory of thefe vital adions well deferves 
attentive refearch. Geoffroy has proved that thornbacks, who 
give no figns of eleétricity, are furnithed with organs analo- 
gous to thofe of the torpedo. The leaft injury on the brain of 


_the torpedo deftroys its eleQric powers. The nerves are no 


doubt concerned chiefly in thefe phenomena; and the phyfio- 
logift who thould admit thé power of vital ations, might with 
fuccefs oppofe the theory of the naturalift, who would éndea- 
vour to explain all by the contaét of the albumino-gelatinous 
pulp of the nervous laminze wherewith natare has endowed 
the organs of the torpedo, 
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' Prizes propofed. by the University and Academy of Wilna, ia 


‘To determine 
whether faccha- 
rine fecretions 
take place in 


other organs be- 


fides'thofe af 
fe&ted in diake- 
tés meilitus: 


June, 1805, 


CLASS OF SCIENCE AND MEDICINE, 
Firft Prize. 


Beswwrs the diabetes mellitus of the authors on medicine, 
are there any other diforders peculiar to man, which, ac- 
cording io experiments well afcertained, produce in different 
organs’ a fecretion fimilar to fugar, fufficiently abundant to 
finally occafion confumption ? And what are thefe diforders? 

5 to ae 
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_ Ina note on this fubjeé it is recommended to examine for 
faccharine matter, the fluid fubftance of colliquative fweats; 
that produced in the fluxus cavliacus, and in the pituitous con- 
fumption from lungs, which after death are not ulcerated; and 
the milk of women afflitted with the galla@irhea. 


Second Prize. 


What are the true charaéters and the caufes of the malady, To afcertain the 
- che is true caufe and 
which although not. exclufively appertaining to Poland, 1s ipod 
however called the Plica Polonica ?, Are there any means of pylonica, 
curing this difeafe more fuccefsful than thofe hitherto em. 


ployed? and what are thefe means ? 


Third Prize. 


What are the principal maladies of vegetables ? And what Relative ta the 


. : 3 diforders of vee 
ts the true analogy between them and thofe of animals : ettibin 


CLASS OF NATURAL PHILOSOPHY AND MATHEMATICS. 


Prize. 

Suppofe a canal, through which a certain quantity of water- 
m, flows ina given number of feconds, through a tranfverie 
feétion of a given depth and breadth, terminated by the two 
banks: If on this fe€tion a dam is conftru@ed, at the top of 
which an opening is made for the water to pafs, of given di- 
menfions ; it is demanded according to what law the water, The law is des 
elevated by the obftacle which the dam prefents, will be 5c See 
forced to rife not only at the dam, but backwards along the rifes in a canal 
canal, ‘ ; behine adam, 

i , - i s at the top of 
Formule are required fufficiently general, to be applied not which a given 
only to the quantity of water m, but to any other m +, opetiing is made, 
Experience not exactly agreeing with the theory, the necef- 
fary corre€tions muft be made to the formule, and proofs 
given from facts and obfervations, fhewing how nearly. they 
approach the truth, ' ' 


CLASS OF MORAL AND POLITICAL SCIENCES. 
" Prize. asret 
. As.the {ciences of natural philofophy and.mathematigs make 
daily. advances, and are ensiched with new, dilcoveries, itis, ~~ =" 
demanded— Usd -bte 


ves 
Aare 
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Qu. why moral ft. Why the fame does not take place in the moral fei« | 
{ciences do not ences ? 

make the fame a ‘dis 
progrefsas the 2d. Whether among the different branches of thefe fciences, 


edd there be ahy capable of a farther degree of perfection ? And 
—If they can be 

farther im- what thefe are ? 

proved? 3d. To what degree are they of this nature?» And oh are. 


- th 
ae ay he the limits to their farther improvement ? 


perfectibility? § 4th. What are the moft propet methods (6 advance ihe 

Rekha gta ES moral fcierices to this boundary of perfeétion ? 

attain this point? ‘It is défired that the dijcuffion of this fubje& may be conducted 
Jo as to prefékt refillis, which may contribute to the perfection of 
that theory of sa eh which ts moje conformable to = nature 


of man, 
. Second Prize. 


Tenets of Adam To determine (by making an analyfis of political economy): 
oe Dr. what are the points in which the leading notions of Adam 
Smith and Doétor Quef{nay agree, and in hiss ine oe or: 
are oppofite ? 
This examination muft neceffarily produce refults ufeful to the 
progrefs of political economy. 
Amount of The prize for each of thefe queftions is 100 golden ducats of 
prizes, and lat Folland (461. 5s.); and the laft day for the reception of me- 
days for re= y 3 
ceiving me- | Moirs on medical fubjeéts, the 31ft Auguft, 1807; and for the 


MOI{S- others, the fame day and month in 1806. 


Conditions to be ohferved by the Candidates. 


To each memoir fent in muft be attached a feparate and 
fealed note, containing the title of the work, and the name 
and addrefs of the author: This note will only be opened by 
the Univerfity if the work fhall obtain the prize. 

Memoirs tobe | The memoirs muft be written legibly, in Latin, French, or 

i gg Po, Polith languages. The packet thould be addreffed to the Re@or 

lith. of the Univerfity of Wilna, and addreffed to one of the bankers 
of that city, MM. Keyfer or Karner, that it may go free. The 
Re@or will give a receipt to thefe bankers. 

The Univerfity fhall not. be obliged to return either the me- 
moirs or the drawings fent; but ite authors will always be 
permitted to take copies of them. 

Conditions rela~ ‘The Univerfity engages not to print any of the works fent 
par ng them, without permiffion of the authors; but the authors may, 
of the memoirs. at any time, print them if they think proper, 


The 
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‘The difiribution of prizes fhould take place before the tér- Time of diftri- 
mination of the years in which they are to be determined, The 828 Pres 
prizes adjudged fhall be publifhed in the gazette. 

The author fhall receive his prize from the adminiflrative 
committee of the Imperial Univerfity of Wilna, either in per- 
fon or by deputy. The prize will be at his option, either a 
gold medal or 100 golden ducats of Holland. 

The Profeffors and honorary members of the Univertity of Profeffors of 
Wilna, cannot be candidates for the prizes. vie fat. :to be 

idatese 
bed) — 
Revived Precipitates from alkaline Solutions of metallic Oxides. 


‘M. Klaproth, a little before his deceafe, difcovered that Alkaline folu- 
the folution of the metallic oxides in the alkalis, are as eafily eee ag 
pfecipitated in their metallic ftate, by the other metals foluble tated, in the 
in the fame alkalis, as are the acid folutions of thefe metals by agree sais 

q ; mane 7 by other metals. 
phofphorus: He has made a very ingenious application of this 
procefs to the analy fis of tin ores, according to the method 
which is defcribed in his Bectraege : In this operation tungftein 
is feparated from tungftate ofammonia, by the addition of zine, 
in the form of black fiakes, 
j ee ———— 


‘Experiments on falling Bodies, by M. Bexzenserc. 


M. Benzenberg, profeffor of phyfic and aftronomy at Duf- A falling body 

e . Md lee - deviates four 
feldorp, publifhed, fome months ago, twenty-eight BSD es fix tothe 
ments made with balls well turned and polifhed, which were eaft, after paf= 
made to fall from a height of 262 French feet: At a medium {ing through 

' . Rees 202 feet. 

they produced five lines of deviation towards the eaft, ac- 
cording to the determination of the plumb-line, and the theory 
gives four lines fix tenths, Thefe experiments were made in 
the coal-mines of Schebufch; they are an additional proof, 
if it were neceffary, of the rotatory movement of the earth, 
of which no one now doubts, The laft experiments, made at 
Bologna by M. Guglielmini, gave neatly the fame refults. 


te 


Geography. 
-Great pains are taking in the. conftru@ion of an accurate Map of Holland. 
map of: Holland: The fame precautions have been ufed in 
this bufinefs as in the meafurement of the degree of the meri- 
dian. M. de Zach has publifhed in his Journal the chart of 
the triangles which have been completed; They are joined to 
ee thofe 


18$. 


Chart of the 
White Sea, by 
General Kau- 
tauzoff, 


M. Lartigue’s 
map of America 
in relief. 


Expedition of 
Capt. Lewis up 
the Miffouri. 


Survey of 
France. 


Magnetifm de- 
ftroyed at 700% 
of heat. 
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thofe which M. Delambre made for the great meridian ; and 


the diftance from Dunkirk to Montreal has been taken for the ° 


firft bafe. When the triangles are finifhed, a bafe will be 
meafured towards the north, to ferve for the verification of 
the work. The Batavian republic have entrufted the ditee- 
tion of this map to Colonel tee tay 


Some months ago oe appeared at: Bh hilt a very fine 
hydrographical charts of the White Sea, ‘of -which General 
Kautouzoff is the author: Many naval officers have worked 
under his dire@ion for four years, in colle@ing the-materials 
neceflary to compofe this chart... The goafts of the White Sea, 


of its gulphs,. and of a part of the: Northern Qcean, have been’ 


laid down trigonometrically. , The dept hs have been .carefally . 


founded; and fix of the principal points of the coal nue been 


‘determined by. AE HorieR, obfervations. 


Se 

_M. Lamiaile having” been. engaged for thirty. years in con-. 
firudting, ; at the marine depot (of Paris), a large and beautiful 
map of America in relief, has at length completed it. It is 
faid that the mountains, and the iflands, and the tints of the 
fea, are all exhibited ina manner moft capable of intereRing 
thofe who eke geography their ftudy. . 


Several ae ago, Captain Lewis, in “America, under. 


took to afcend the river Miffouri, in {earch of a hay to the. 
be foon Se 


South Sea. Very interefting ints Ties may. 
pected hom this expedition. : 


as be rat 3 
rs ‘ * <> 
‘ tito 34 Nps inta 


Put a 


The work of the government farvey, or cael France, 
has proceeded with aétivity ;- 2000 perfons are employed in it. 


in the 108 Spartans a 
ae 


| Effet oe Heat on Magnetifin. | i 
M. Coulomb has publithed an interefting memoir ‘on the 


effeét es heat: on magnetifm, At, 200 degrees of ‘heat,, -two- 
fifths 0 ieee an iin 


whole. at 700 degregs., papcet 


WNithelsons Philos. Journal Vol. XIII. 3.plé8. 
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ARTICLE I. 


Experiments on the Temperature of Water furrounded by freezing 
Mixtures. Ina Letter from Joun Govucn, Ey. 


To Ms. NICHOLSON. 
SIR, Middlefhaw, Fan. 29, 1806. 


Many philofophers have turned their attention to the di- Expantion of 
latation obfervable in water when cooled below 40 or 41 de- ae . 8 
grees of Fahrenheit’s feale, and alfo to the no lefs fingular faét - 
of water retaining its fluidity for a confiderable time when 

expofed to a freezing mixture, without ‘being agitated, But 

one circumftance, relating to the latter phenomenon, appears 

to have efcaped the notice of them all; which in all probabi- 

lity will prove of fome importance to both enquiries. 

We know from common experience, that when a hotter and Explained by a 
colder body come into contaét, the former will lofe and the fe ence: 
Jatter acquire heat, until they arrive at an equality of tem- ture that ice 
' perature. The frequent opportunities every one has of mak- ake Sstmin 
ing this obfervation have authorifed it to pafs for a general ftals at that tem- 
tule; hence it has been concluded, that water -in a ftate of Perture: 
teft may be cooled many degrees below the freezing point, 

Vor. XUMI—Marcu, 1806. r and 


pond 
cm 
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ed 


Experiment. 
Water at 42° 


was cooled by a: 


furrounding 
mixture, and” > 
became con- 
gealed at the 


having never 


funk below 32°. 
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and ftill remain fluid. For my part, I adopted the maxim 
without hefitation, until the perufal of Dr. Hope’s paper, 
given in the fapplement to your laft volume, led me to reafon 
in the following manner on the fubjeét.. 

When wafer is expofed to a freezing mixture, thofe parti- 
cles of if which are in contaét with the fides of the veffel, are 
{oon reduced to a temperature lower than the point of con- 
gelation; in confequence of this, they are probably converted 
into minute icicles, which impart a quantity of caloric at the 
moment of their formation to the furrounding water, thereby 
preventing its temperature from finking below 32°. Thefe 
invifible bodies afterwards begin to afcend flowly on account 
of the diminution in their fpeeific gravity; and while they rife 
towards the furface of the water, other particles will approach 
the fides of the veffel in fucceffion, and undergo a fimilar 
transformation. This  procefs would evidently increafe the 
volume of the water without reducing its temperature, fup- 
pofing it to be ice-cold at the commencement of the experi- 
ment; for the hypothefis refts on the fuppofition that water 
freezes as foon as it is cooled below the 32nd degree of Fah- 
renheit’s fcale. This gradual increafe of bulk will explain 
the appearances aalecibed by my friend Mr. Dalton, who 
found that thermometers filled with water continued to rife 
when expofed to freezing mixtures, until the enclofed water 
congealed fuddenly, and frequently burft his inftraments. The 
reafon why agitation accelerated the congelation of water 
thus circumftanced appears to be this: When the invifible 
icicles become very numerous, the leafi motion carries them 
in crowds againft the fides of the veffels; where the fmall 
quantity of water contained amongit them cryftallizes imme- 
diately, and cements the whole into a film,adhering to the in- 
fide of the cup. This theory, or hypothefis, call it. what. 
ever you think proper, evidently requires water to be what it 
eal is, namely, a bad conduétor of heat; and afler forming 

, 1 proceeded to examine the merits of it crpaimenedieg | in 
ah following manner. 

Experiment 1. A {mall ead tes was fufpended at 
the lower end of ‘a wire, which could be moved in a. vertical 
dire@ion, through a hole in a horizontal bar of wood, fixed 
over a table for the purpofe; a veflel, containing a freezing 


\ 


mixture, of the temperature of 21°, was next placed with 
fides by ftirring,), , . ey ihe 


\ 


‘placed i in a mixture of the temperature of 15°, where. it Featsit 9 
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its centre under the wire; and the bowl of a wine glafs, filled 
with two ounces of ice-cold water, being then properly placed 
in the mixture, the thermometer which oat at 32°, was Im- 


mediately let down into the water, where it remained ftation- 


ary for the {pace of feven minutes, A wire, cooled to the 
freezing point was now introduced into the glafs, and the 
water agitated with it; upon which a thick coating of ice 
formed on the infide of the veffel; but no marks of congelas 
tion were obfervable on the wire or thermometer. 
Exp. 2. The fame apparatus being ufed, with a mixture, Exp. 2 
having the low tem perature of 6°, the glafs was filled. with Water at 58° 
water of 58°, in which the thermometer fell to 32° in kez at intenle “ 
miputes, by a ftop watch; at which point it remained ftation- freezing mix- 
ary five minutes | The glafs was then taken out of the breceht to fae" 
y inutes longer. e glafs was then taken out of the prought'to faa" 
mixture, and the water being aie. lined the upper part ppp 32° and 
of it for about two-thirds of its depth from the brim, with a facta Nee: 
porous covering of ice, but the remaining part of it was free out and thaken 
from all incruftation. Sooty fae 
I will ventnre to infer from the two preceding paragraphs, Hence water 
that we have all been under a miftake in concluding that water anes be ie 
n m 
may be cooled when at reft many degrees below 32° of Fah- i be Noha 
renheit, without congealing ; ; at the fame time we are certain, below 32°, as 


that it will preferve its fluidity, when judicioufly expofed to a fpr 


great degrees of cold, and dilate at the fame time, as Mr, The water ther~ 


o mometer muft 
Dalton has proved. Now as the heat never falls below 32 expand in coole 


in thefe experiments, the expanfion of the water in Mr. Dal- ing by fome 
ton’s thermometers, placed in a freezing mixture, cannot be urbe caulte 
afcribed to a lofs of temperature, but muft be owing to fome 


other caufe, probably to that which has been afligned above. 


As for agitation, the firft experiment feems to thew its office 
to confift in bringing the water, crowded with minute icicles, 
into contaét with parts of the veffel much colder eed itfelf, 
where it is concreted into ice. ; 

nie 3. To examine this part of the fubje&t with more Exp, 3. 
care, I formed a cup of caoutchouc, the capacity of which Repetition of 
for cal I ds that of glafs; or, I believe, that q’kinay io 

oric greatly exceeds that of gials; or, elleve, that arikingly ina 

of moft other fubfiances. Two ounces of water, 4 little cup of caout- 
warmer than melting {now being poured into this cup, it, was se es 


ha 


mained | eight minutes withont giving the, lea@t indication of a 


i tendency to freeze. The cup was now removed from the 


P2 mixture, 


z 
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mixture, and gently fhaken; upon which long icicles formed 
in aninftant, projecting into the water in all direétions, from 
the caoutchouc to which they adhered. This experiment, I 
have no doubt, might be made a very beautiful one by a dex- 
terous operator, who is in the habit of exhibiting natural ap- 
pearances to public affemblies. . 
After difcovering that water will dilate without any change 
of temperature from warm to colder, at 32°, I began to ima- 
gine that the whole variation of expanfion under 41°, might 
be explained on the fame principle, becaufe I believe all the 
experiments relating lo the fubjeét, have been made in a cool- 
ing medium, not warmer than melting fnow. 
Water expands In order to try the merits of this opinion, with an inftru- 
by cooling be- = ment larger than a common thermometer, I filled a four-ounce 
tween 41 and 3 : P : 
42 deg. or be- phial with water, and fixed an open tube into it, by means of 
gins to cryftalize q perforated cork and cement; but this apparatus proved my 
Ray BPPF  fufpicion to be falfe. For the pee of the water being marked 
on the tube when the temperature was 41°, my bulky ther- 
mometer rofe immediately upon being plunged into water of 
34°, This faét proves, that water expands by a lofs of tem- 
perature between 41° and 32°; or elfe, that this fluid begins 
to cryftalize at the upper term; in confequence of which the 
lower term, or 32°, is not, properly {peaking, the commence- 
ment of congelation, but the point at which the cryftals of 
water begin to concrete into mafles by aggregation. 


IT remain, &c. 


JOHN GOUGH. 


Il. 


cecount of the Art and Inftruments ufed for boring and blafiing 
Rocks; with Improvements. In a Letter from G. C. 


To Mr. NICHOLSON, | 
SIR, Briftol, Jan, 21, 1806. 


Improvements ; By way of d siondts to Mr. Clofe’s remarks on the ule of 
rn ey men fand in ftemming mines in hard rocks, and his ufeful i improve- 
ment of the pricker, by making it of copper inftead of iron, 
allew me to add two other improvements in the art of blafting 


ftone, 
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ftene, which my own experience has proved to diminifh con- 
fiderably the expence of gunpowder, while one of them, at 
the fame time, removes all danger from imperfeét priming. 

I thall alfo, with your permilflion, as many of your corref- Defcription of 
pondents muft neceffarily be ignorant of the conftruétion He Ey 
the tools, give you adefcription of thofe now in ufe at the ftone rocks in 
village of Shipham, in Somerfetthire, a village wholly com. Somerfethhire. 
pofed of men, women and children, who mine after lead ore, 
ealamine, and ochre, chiefly in a lime-ftone rock; a numerous 
band of fome of the ftouteft beings in England, 

Thefe men ft#l ufe the iron pricker, becaufe an accident The iron pricker 
feldom or ever happens to them; owing, I believe, ina great bof gata is 
meafure to their ftemming with {par, and their habit of turn- for ftemming. 
ing and loofening the inftrument at every half inch they fill. 

The tools they ufe are thele, Plate V. 

A. A round bar of iron, bevilled off at one end, of 18 Tools andime 
inches long, and of the diameter of half. an inch. ey Pick 

B. A. ditto, of 24 inches, to follow when the hole in eighteen or 
the ftone is about 12 inches deep. Grenty inches 

; : ‘ deep and half an 

C. Arod, witha loop for the finger, 25 inches long; at inch in diameter 

the bottom of which isa round flat plate of iron to draw out is cut by repeate 
ed ftrokes of a 

the pounded ftone occafionally. chiffel, the edge 

D. A pricker, 24 inches long, with a loop alfo, ufed to of which lies in 

preferve a paffage to infert the priming ftraw, while the hole v8 ome hd 

is rammed or ftemmed with E, the iron rammer, 20 inches thifted round be- 

long, and which, fix inches or more from the end, is formed hte iii 

into a conical groove, very open at bottom, in order to enable : 

the miner to ram round the pricker, and alfo that by its fharp- 

ne(s at the end it may the eafier break to duft the pieces of: 

{par dropped in as faft as wanted. 

F, A hammer with a nandle and ftrap, about five inches 
long; the iron head weighing about four or five pounds, ac- 
cording to the ftrength of the operator; for fome have them 
of fix or feven. 

They alfo have by them a bottle of water, to pour occa- The work is 


£ re . “ps : performed wet 
ijonally into the hole, for the wetter itis the fafter the work End chipped 
goes on. _ ftone fcooped out 
At every ftroke of the hammer, the miner turns his:chiffel, many a inftry 


by which means he works the bottom of. the mine in a regu- er 
lar circle, and is enabled to keep his perforation true. 
When arrived at the depth of 18 or 19 inches, he cleans, 


and, 


a 
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| ‘The charge of and, as well ashe can, dries his mine; then inferts his charge 


powder is an 


pints Sich of gunpowder, often amounting to the unneceffary quantity 


“js too much). of an ounce, and dropping the pricker to the bottom, with 


| the fide, and 


aleatne prea fide touching the fide of the mine, he begins by dropping 


isput dowd in into it fome lumps of fpar; and after he has filled up about 
the hole clofe to 44 inch, begins pounding it round the pricker with his ram- 
{mall pieces of merand hammer; tapping gently at firft, but foon beginning 
{par are dropped (9 ram very hard, all the while frequently turning and loofe- 
+ boat ning the circular pricker. 

and afterwards When the hole is quite filled, he draws it, by giving fome 
se gene ftrokes on the chiffel that he has now paffed through the 
full, the pricker loop to draw it with. 


is drawn, and a : shia ; 
wheak tine? He then takes the upper joint of a wheat ftraw, the fmalleft 


filled with gun- he can get, and having {topped the fine end with clay, if it 


powder is put’ hasno knot; he afterwards places the other end, cut off very 
down in place o 


the prickers » bevel and fharp, between his fecond and third finger of the left 
hand, clofe to where the fingers join the palm, forming 
his hand intoa kind of bafon, to keep off the wind, and draw- 
ing the open end of the ftraw fo low between the fingers that 
he can but juft prevent it from dropping on the ground; when 
pouring a fmall quantity of gunpowder on the orifice, and 
tapping with bis other hand on the ftraw below, to fhake it, 
it {peedily is filled. 

This ftraw muft be 19 inches long for a hole of 18 at leaft, 
and a little fhaved away at the bottom, but not cut open of 
courfe, 

Fire is given by When thruft down to the powder the train is compleat, 
a piece of touch- and our operator Jaftly lights a piece of touch-wood, and 
wood, Se) ; Ahi , 
places it fo that when all on fire, it fhall communicate to the 
train; after which he withdraws to’a’ place out of the line of 
explofion, and waits its eifeé. 
—which ocea- And here in blowing a well, I found that much time was 
nape alge loft ; for not only does the wind occafionally blow away the’ 
danger, when touch-wood before it is all inflamed, but frequently the damp 
too rapid, extinguifhes it. I alfo found there was danger to the work- 
man if it went off too foon, which the wind fometimes oeca+ 
fions, or his companion is too flow in haling him up and 
- we likewife found that when they worked by the day, and we 
found powder, they ufed an inmoderate quantity. 
Improvements. “Fo remedy thefe two great evils, I purfued the’ following 
Senate the Plan: the firft of which was fuggefted to me by an ingenious 
hole or well pres neighbour and both had the defired effet, 
The 


\ 
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The firfi experiment I tried was upon a fingle block of limes vious i ftem- 
: ayaa st 
ftone, of about two ton weight. I charged the mine with ae 
only the common charge of a mufket, as at K, over which I of windage, lefs 
drove a cork, asat H, leaving one inch, or thereabout, as at powder will be 
requifite. 
I, over which I rammed fpar, as at G, up to the furface of 
the rock. 
I then made a flit in my ftraw train, as at L, and paffed sa German 
’ é ° ungus or ama 
through it, as through a loop, a cut of the German afh-tree 4.0%. geadier 


fungus; but not liking that, as endangering the lofs of the and more certain 
priming powder, I cut the flit in the fungus, as at N, paff- wa 
ing the ftraw through the flit, and cutting a {mall notch on ftraw may be 
one fide of the flraw, as at O. When it was flid down to thruft through 
4 ‘ pe os . a hole in this 
il, being elaftic, it clofed there, and filled the notch. fungus, 
This match burns flow but fure, and no wind can extin- —which burns 
a. . -  flowly, but with 
guifh it. A great advantage, as I have frequently witneffed, eeuiainorsiianil da 
in making the new and beautiful towing path on both fides not blown out 
the Ayon, from Briftol, One hundred men lofe from ten mi- PY the winds 
nutes to twenty and more while getting out of the way during 
the blowing of a mine near the {pot they were levelling, and 
all owing to the flow burning of the touch-wood match, or 
the wind blowing it afide. 
This German match is, I fancy, pretty well known; it-is Account of the 
merely the fungus of the ath-tree, macerated and hammered 9s" 
until it becomes as flexible as a piece of buff leather, and has | 
been called’ the German match, I believe, from its general 
ufe on the upper Rhine, where, by its means, habitual {mokers: 
of tobacco can light their pipes in the open air, whatever may 
be the weather; and as a piece which fcarcely weighs four 
grains is fufficient to light without danger, the largeft mines, 
while the article is by no means dear, and always fafe, inex- 
tingurfhable, and regular in its burning, nothing can be more 
ufeful to the practical miner. 

With refpeét to fand (which I fee recommended in a Dublin Stemming with 
paper of only laft week, as a new difcovery in ftemming), it ‘Coe 
faith : eht) 
will not: always fucceed, efpecially in thole great mines of fucceed in mines 

the Clifton blafters, where, often 15 or 16!b. of powder are pai 
ufed at a time; butI fhould think if flopped with a ftiff clay, 
it would greatly encreafe the refiftance, efpecially if fufficient™ 
windage was left over the powder. 

The experiment I firft tried, as defcribed above, on that The author's 
plan, tore to ‘pieces, and threw four pieces of my rock toa mor Bi 
' great ceisful. 
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great height, fhaking and leaving fat for loading, a.good cart 
load in all; while, but for a wall at hand, my Shipham miner, 
as ulual, defpifing novelties, would probably,.have been 
wounded, having been with difficulty perfuaded_ to take that 
cover at four yards diftance. | 

Thus, Sir, I have ftated what I take to be eppcoustanalt in 
this valuable art, and if they afford you or your readers any 
gratification, I fhall not regret the trouble of putting them on 
paper, being always, Sir, ) 
Your grateful reader, 

Ge (Es 


III. 


Defcription of a new Parallel Rule, exempt from lateral Devi= 
ation; invented by Mr, J. W. BosweLu; with an Account 
of the Imperfections of thofe already made for the fume Pure 
po. 

To Mr. NICHOLSON, 


Dear Sir, . 


Inconveniencies Tur common parallel rule of four pieces has been long 
petite eo , found inconvenient, on account.of the lateral deviation of the 
common parallel moving piece, which caufes a neceflity of fhifting the pofition 
wai of the whole rule frequently, when many parallel lines are to 
be drawn; that, befides the lofs of time which. it occafions, 
tends alfo to produce error in the parallelifm of thefe lines. 
It is not fuperior For this reafon it is in no refpeét fuperior to the more: fimple 
ein pe apparatus for the fame purpofe, formed by a triangular plane 
of wood or metal, moved along a common rule; and as this 
latter is more fleady, and ferves for other purpofes in draw- 
ing, it is preferred by feveral. 
Parallel rulesas_ = Many inftraments have been contrived to draw parallel lines 
pia ote without being fubje& to the imperfeétions here ftated; but all, 
fide deviation _ that I know of, are more or lefs deficient in correétnefs, from 
ria se requiring an exactnefs in their formation hardly attainable, or 
from extreme tendency to have this perfection deranged when 
attained. 
The parallelrule Ihe parallel rule with croft ing enters and two fliding 
with fliding — joints, is fubje& to both the above inconveniences. The leaft 
joints difficult to 
snake exact, and play 
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play in the flides, or deviation in the grooves in which they becomes inaccu~ 
are to move, muft alter the parallelifm of the lines drawn by *** ‘rom wear. 
it; and however exact it may be at firft, the natural wear at- 

tendant on its ufe muft demonftrably produce thefe imperfec- 

tions; to which may be added, that the nicety of workman- 

fhip which it requires, and its complicated form, muft of courfe 

render it expenfive. 

The inftrument formed by a rule fupported by two {mall That moving 
wheels fixed to the fame axis, which axis is placed fo as to ,P°" eign 
be parallel to the edge of the rule, is liable to be imperfeét, has the fame 
from any difference in the diameters of the two wheels, or betes hed 
flight inaccuracy in the pofition of the axis. racy from the 

This rule is alfo very liable to flip on the paper, and is te ohee ci 
rendered incorreét in its effects by any unevennefs in the fur- 
face over which it is moved. . 

The parallel rule, mentioned in your ninth volume, page That formed by 
212, requires an exact proportion in the length of each of its ace 
parts; and as thefe are all of different meafures, would be make exaét, and 
lable to error in the firft formation, on this account ; and how- iets cg 
ever exaéily made, would, after a little wear, foon deviate, jn Es cipbee ie 
on account of the play which this would produce in the joints ; !09g projeCtions 

Ley : eyond the points 
the conneétors alfo between the two rules, palling from differ- oF fupport. 
ent extremities, and leaving long {paces beyond the points of 
fupport, would thereby occafion any play in the joints to pro- 
duce a greater deviation from parallelifm in the lines drawn, 

The apparatus for producing parallel lines formed by the The drawing 
drawing board and normal fqaare, can hardly with propriety Moc 
be clafled among the inftruments here treated of; whatever its cumbrous, and 
accuracy may be, its cumbrous form, and the time required yf itas Saar. 
for fattening the paper to it, render it for many purpofes very 
Inconvenient, 

Thefe confiderations induced me, about the time when the 
account of the parallel rule, given in your ninth volume was 
publithed, to confider how a parallel rule might be conftruéted 
not liable to fide deviation, and as free as poflible from the de- 
feéts of the others above ftated. The infirument which then 
occurred to meas the beft calculated for this purpofe, I fhall 
now defcribe; and as I have often examined it fince, if it pof- 
fefled any material defeét, itis probable it would have become 
manifeft before this ; in which cafe I fhould not have brought 
it forward to public notice. 


My 
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Defeription of | My inflrument for drawing parallel lines without fide devi- 
SPld saees ation, is formed of three rulers, laid parallel to each other, 
prevent lateral Conneéted by two pair of moveable pieces, all'of equal length, 
deviation. and parallel to each other; thefe pieces, where they meet on 
the middle rule, have their extremities formed into’ portions 
of toothed wheels, which lock into each other, as may befeen 
in the figure: the effect of thefe fegments of wheels thus aét- 
ing in each other, is, that all the lateral motion is transferred 
to the middle rule, while the external rules move only in an 
oppofiie and parallel dire@tion. 
The contrivance This inflrument will not be liable to the incorre€tnefs of 
to prevent later thofe before defcribed, for the following reafons: ft. The 
affeét its accu- toothed fegments being in no way concerned in producing the 
racy. Its fap- oradtliei in. of the inn: iaaisi its accuracy of parallelifm can- 
ae gE not be at all affe€ted by any trifling incorreétnefs of forma- 
It is eafily made {ion in their parts. Qnd. All the conne@ting pieces being 
mere of equal length, can be formed with more certain accuracy. 
3d. The conneéting pieces pafling from the fame-extremities of 
the external role give them a fleady fupport.. For thefe 
reafons, in my opinion, it poffeffes_all the fieadinefs and faci- 
lity of formation of the common parallel rule, while it effec- 
_ tually prevents the fide deviation, to which the latter is lable. 
It might be It is not ablolutely neceflary to have more than one pair of 
made with but (he conneGting pieces made with toothed fegments ;. but as 
one pair of . ¥ Z 
toothed feg- thee fegments are eafily formed in the clock makers engine 
ments, but two for cutting teeth in wheels, it can add little to the expence 
ees faa to make the two pair im this manner, as thewn im the mero 
form. and will make the inftrument look more uniform. 
The middle rule Lhe middle rule fhould alfo be made a little thinner oti 
fhould be made the others, to prevent friction on the paper in its lateral move- 


thinner than the en { 
others to prevent nt when in ule. P 


friGtion. In the defcription of this inftrument, it will nee dade. 
A ay that the novelty of it confifts in the application of the toothed 
fifts in its tooth- fegments of the wheels to the ufe mentioned ; which I cannot 
ed fegments. find has ever been before ufed for this purpofe; and I think it 
Reafons for fup- Mghly probable it has not, as, befides its not being known to 
pofing this in- gentlemen, whom I have confulted on this head, moft likely 
meek, tobe tobe acquainted with fuch matters, the fimplicity of the con- 
trivance would probably have brought it into extenfive ufe, 

if it had been ever known at any former period. 
I mention this only to thew that, before I claim the priority 
of invention, I have taken fome pains to inveftigate my pre- 


tenfions ; 
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which I think is incumbent on every man to do on 
h oceafions: for, however fair the claim may be of inven- 
tion, if a thing is well known to have been belore done, it 
at feaft produces an aukward fenfation to the claimer; for 
which reafon, thofe who accufe others of doing this, fhould 
be the more cautious, that their accufation is fair in all its 
parts; for oftentimes an external refemblance may fubfift be- 
tween two contrivances, as between my inftrument and the 
triple parallel ruler, and yet a {mall addition render their ef- 4 fmall addition 
feés effentially different; thus the triple parallel ruler admits '? an inftrument 


fomet ~ 
of fide. deviation, valle my parallel ruler effectually pre- phan a 


vents it. effentially differ- 


My motive for publithing the account of this inftrament is“ 
‘principally becaufe I think it a duty incumbent on every man, 
who has contrived any thing that may be of ufe to the world, 
to make it known as extenfilvel y as poffible, which it certainly 
ill be by appearing in your Journal. 
‘e Theinftrument from which the figure was drawn was made This infrument 
according to my direétions, by Mr. "Banks, inftrament maker, ee 
441 in the Strand, and anfwers the purpofe perfectly Say aca 
well; of courfe any gentlemen who defire to ufe parallel 
iilets: of this kind, may have them accurately made at the fame 
oie . 
\ Trequeft the favour of your permitting the infertion, at the Typographical 
a of this communication, of the indication of fome typo- lta § 
graphical errors, made in my paper relative to the perform- paper relative to 
eee: at fea of the fhip Economy, in your laft number; and the fhip Econo- 
ich I am the more anxious to have re@ified, as fome of 
them entirely alter the fenfe of the paffages where they occur. 
_ Page 175, line 2, erafe it before could; line 6, transfer the 
bracket to before when in the next line; line 8, for zs read are; 
erafe the comma after 7s; and transfer the bracket to after 
of; lime 9, 10, for dire&ion read direéors ; page 176, line 
, for fource read purfe; line 21, erafe not before ref; page 
179, line 22, for point read front; line 37, for forms read 
ames 5 page 180, line 3, for /earping read /tarfing. 
| Some errors of the prefs are alfo apparent in the fide notes, 
| bat I thall not trouble you by pointing them out, as they can 
| be reGified by the meaning of the paflages to which they are 
added, I am, Dear Sir, 
eel Your very refpeéfful humble fervant, 
NTS J. W. BOSWELL. 
Reference 
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Reference to the Figure, Plate V. Fig. 2. 


A A,A A. The external parallel rules, BB the central rule, 
C.D,C D the conne@ing pieces, D D the fegments of toothed 
wheels in which the conne@ting pieces terminate, which by 
their aétion on each other prevent fide deviation in A A,A A, 
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IV. 


| 
Letter from an Enquirer, on the Wafte of Fi/k afferted to be 
made on the Scottish Couft. In Reply to A. L, 
To Mr. NICHOLSON, 
SIR, London, Feb. 7, 1806. 


Proper fpirit of if AGREE moft cordially with your Correfpondent A. L. of 


inquiry and er ; 4 -1m- 
sailionhee Aberdeen, in page 168, with regard to the accuracy of im 


portant information when communicated to the public, and. 


that when doubts exift, it fhould be given with fo much. 
modefty and diffidence, as to fhew that the communicator is 
not certain of his fubjeét. Of the ftatement I made refpeéting: 
thofe inftances of wafteful negligence in fome fifheries of the, 
north of Scotland, Iam not the firft; the refpe€table author 


of the ftatiftical account of the parifh of Peterhead, the Rev.: - 


Scotch fifheriess Dr. Moir, has afferted the fame, limited to that parith that I 
did. In the 16th Vol. p. 550 of that work, he fays, “* turbot 
(I believe the holybut of the London market) is now caught 
frequently, and in great perfeétion, Thirty years ago they. 
were feldom ufed here, Frequently caft into the dunghill, or 
left to wajte on the fea beach, they at prefent fell from four. 
pence to one fhilling each, and are rifing every day in price ;” 
in the preceding page of that volume we are informed, that 
“the greateft part of the cods’ founds, in this parifh, are 
permitted to remain and rot on ihe fea beach, or, are caft into the 


dunghill, though the ufe and value of them as an article of | 


tood and delicacy at table have been known here for many 
years,” and yet in the following paragraph the Doétor tells 
his readers, ‘ that the crews of the fhips have been fent from 
this town to Barryhead, to preferve the founds, tongues, and, 
palates of the cod caught there, and the owners have always 

found 
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found a ready market for them!” for myfelf, Sir, before I 
~ even hinted through your Journal, at thefe ftrong affirmations, 


I made it my bufinefs to enquire of fome friends at Aberdeen, 
of the truth or falfehood of fuch affertions; deeming it then, 


‘as that gentleman does at prefent, an improbable ftatement ; 
under thefe circumftances I cannot confider the communica- 


tion you did me the favour to infert, as militating either againft 


- your cotrefpondents rule of examination, or my own habitual 


fcepticifm :—that gentleman, in recommending accuracy of 
ftatement, ought not to have forgotten it himfelf; he will eafily 
fée that Aberdeen is not mentioned by me as being at all 
‘concerned in this wafte of fuftenance. My little note to you 
has rouzed the attention of A, L.—Is it wandering too much 


ee 


“* the fairy regions of romance,” 
‘to hope that the fubjeé& may obtain ftill farther notice? and 
‘continue to do fo until it be made produétive of all the advan- 


_ tages dt ts capable ? in that cafe, fuppofing defective informa- 


ee 


tion in my firft notice of it (andI prefume A. L. will allow I had 
fome authority for my opinion, and that he himfeif has not 
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been completely accurate) my errors will be eventually at- Good effects of 


tended with good. Your correfpondent well knows, tha 
the affertion of Dr. Johnfon about the f{carcity of trees in 
Scotland, has had the happieft effects. How far that gentle- 
‘man’s queftion about the vend at the towns I mentioned, may 
‘be anfwered in ‘the affirmative or otherwife, I have not yet 
fufficiently informed myfelf; but certainly under the circum- 
fiances I conceive to be true, thofe markets would be pre- 
ferable to fuch wafte. The men employed may look with con- 
fidence for a {peedy fale; and, if I am not very much mil- 
taken, thefe towns are fupplied from the Yorkfhire boats, the 
wind therefore which brings the one fet of boats, would im- 
pede, if not totally hinder the other. Far am I from wifhing 
to throw any obftacles in the way of fo excellent a plan, as 
that fora fociety for exporting white fifh from Aberdeen, but 
where would your corre{pondent fend them to? §* is it not to 
be supposed, that fishers of the places neareft to fuch towns could 
greatly underfell them?” this queftion is not a greater difficulty 
in the fcheme fuggefted by me of bringing the fifhto Leith, 
Berwick, or Newcaftle, than it is to thatof A. L. The fact 
is, that by giving that queftion weight, competition, in every 

bufinels 


t inguiry and 
public remark. 
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bufinefs would be undone; for my own part, I do not think it 
any objeétion to either of our fchemes; nay, our plans confiders 
ed ferioufly, are nearly alike. I fuggefted, rather I believe in the 
form of a query than otherwife, the propriety of bringing fith 
where I know a demand exifts; but that gentleman oppofes 
my fuggeftion with the above queftion, and then propofes a 
plan ona fimilar, but more comprehenfive fcale! Allow me 
merely to correét at prefent one more error A. Li hasy wnin- 
tentionally, I am certain, committed in the laft paragraph of 
his vindication of the Arbroath fifhers (of whofe methods, and 
probable wafte, I hope foon to obtain a corred account, )} 
It is not the cafe even for the moft part in every large fifhing 


town, that the fifhermen “ retain the bodies of the crabs, | 


and fell the large claws only. A lift of fome of the towns in 


which that cuftom prevails, would, doubtlefs oblige many of 


your readers, If I am correét in my opinion of A. L. all his 


attempts are for the fpread of ufeful knowledge; his candoug ~ 
will fuggeft the propriety of viewing mine alfo in a favour- - 


able light. 
I am, Sir, 
Your’s and A. L’s, 
Friend and Servant, 
AN ENQUIRER. | 


lotice of a Publication of Importance intended by the Taverary 


and Antiquarian Society of Perth. 
SIR, 


iT is with great pleafure I’ inform you that the very re-~ 
fpeétable 1irerary and Antiquarian Society of Perth, intend 
giving a feleétion of their valuable papers to the public ; it is 
much to be lamented that they have delayed doing ihis fo 
long, as many of their manufcripts throw a very extenfive 
light on the antiquities of that part of the ifland. » 


Iam, Sir, 
Your’s truly, 
To Mr. Nicholfon, yt 


Newcajile-upon-Tyne, Jan. 28, 1808, is 
Letter 
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Leiter concerning @ Library eftablifhed at Aberdeen. From a 
TRAVELLER. 


IR, York Hotel, Bridge Street, Blackfriars. 


TAM extremely glad to find, that there is a (ubfcription 
library eftablifhed in Aberdeen,’ I am aftonifhed, however, 
to be informed ‘from Mr. Crombie’s paper, that none of the 
very learned Profeffors in that part of the country are engaged 
in the undertaking! perhaps if the fubfcription was raifed to 
one guinea per annum, much more good might be effeéted, 
and thofe gentlemen would not then fcruple to join them- 
felves; their freedom as to pecuniary motives is well known. 
I hope for the fake of the general diffufion of knowledge, to 
find myfelf equally miftaken with regard to Banff, Peterhead, 
and Invernefs. Thefuciety at Aberdeen, though young, feemsto 
be condu@ted with great liberality, as appears evident from their 
offer of affiftance to the places above mentioned, or any other 
that may be now forming rules; is it too much for a friend 
to the fpread of ufeful knowledge to fuggeft to them an ex- 
tenfion of the benefits of their affociation, to thofe gentlemen 
who are members of fimilar focieties, whilft in Aberdeen, on 
- condition of a return of fuch civilities, fhould any of their 

_ members be where fuch libraries are? arule of this kind you 
_ Sir; have mentioned with applaufe in a former number, 
Your’s, &e. 


_* — A TRAVELLER. 
February 7, 1806. 


ee 
URI, 


4 IGering! and Medical. Examination of the Gizzards of White 
- Fowls compared with Gelatine, together with an. Expofition of 
ps Charagerifiies of the latter ilies oxigenated, By. M. 
Bovitton Lacrance*. 


Ir has long been underftood, that the gizzards of white Gjzzards of 
_ poultry poffeffes certain medicinal qualities. The ufe made of fowls medically 
it by many phyficians may. juftify fome reliance upon the “*- 


sat ' ® Annales de Chimie, Vol. LV. 
eres hy ’ 
virtues 
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‘virtues attributed to it; but no one, I believe, has hitherto 
thought of analyfing this fubftance. 

It occurred to me, that it would be ufeful to the art of 
healing, were a few chemical facts added to the knowledge 
already poffeffed of the medical ufes of gizzard, particularly 
after reading in the Journal d’Economie Rurale and Domeftique, 
ou Bibliothtque des Propriétaires ruraux, Pluvoife, an 123” 
a letter, wherein is announced the fuccefs obtained by its 
ufe in agues. As this letter contains the details of the pre- 
paration, and adminiftration of this remedy, I fhall tranfcribe 
it at length. 


‘* Amiens, 25 Frimaire. 


Letter refpect- « YOU mention animal gelatine as a febrifuge, [ will 
Pee inform you of a more fimple and lels expenfive remedy. I 
aia tenet know not by what fatality this great {pecific has been negleét- 
by the French ed, notwith{tanding it was publifhed by government full forty 
governments Years ago, and in {pite of its efficacy, of which I have had 
long experience; for, of about a thoufand cafes, in which 
during that period, I have adopted its ufe. I can atteft the 
cure of eight-tenths. 
on ee refided at Montpellier during fifty: fix years; the 
climate of the place and its environs is mild and falubrious ; 
but the inhabitants along the coaft are fubjeét to agues, on 
account of the vicinity of the Mediterranean, and of ftagnant 
pools, M, de St. Prieft, intendant of this province, pub- 
lifhed the order of government relative to the comely above 
alluded to, ‘ 
Prefcriptions «© Remedy.——This. remedy confifts of the gizzard of fowls, 
dried and pulverized. 
The gizzards are‘ Preparation.—Take the gizzard of . white poultry, as 
wathed, dried, fow]s, turkies, Sze. (I never made ufe of thofe of black fowls, 
and pulverized. : 
as pigeons, ducks, &c.) open them, and clear away the 
gravel they contain; having flightly wafhed them, let them 
be put on a ftring and hanged in the fun, or up a chimney. to 
dry, after which they muft be reduced to powder, fifted, and 
kept in a bottle clofely corked. 
© Dofe.—The dofe is about a drachm for adults, and fio 
half a dram toa feruple for children. 
Sal dofe ‘ “* Mode of taking. —Mix the proper quantity of the pavelee 
eee "ina glafs or half. glirt of good old white wine, and let the 
| patient 
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patierit {wallow it about half an hour before the fit comes on, 
or on the appearance of the precurfory fymptoms. of the 
fever. This being thrice repeated, it rarely happens that the 
diforder. returns, 

fs Regimen. —A wholefome regimen is all that is neceflary 

during” the adminiftration of this medicine, but the patient 
fhould carefully avoid expofure to moifture or cold, particular- 
ly in the feet.” 
_ The foregoing details lead us naturally to the herehitoa 3 
- obfervation : — 

Should this fubftance be confidered as gelatine, and pof- Queftions whe- 
fefling the fame property of being a febrifuge, as ftated by a it be gela~ 
M. Seguin ; or fhould we rather acknowledge it to be pof- es 
feffed of thofe particular virtues which have been attributed to 
it by feveral emient phyficians? M. Pia, an old apothecary 
of Paris, affured me, that full thirty or forty years ago, the 

: powdered gizzard of poultry was recommended in all obftruc- 
tions of the urinary paffage, in complaints of the bladder 
occafioned by flimy matter, as well as in all nephritic pains. 

“ The efficacy of this remedy has long ago eftablifhed its Its efficacy, 
ufe ;” and the writer adds, “‘ that during my praétice in 

“pharmacy, I have prepared large quantities of it; fo much 
were ene and their patients fatisfied with its opera- 


tion. iS} ee 
~~ His method of preparing the gizzards was to choofe thofe they thould not 
of young fowls, and particularly of pullets: after cleanfing, Sage vee 
“rubbing, wafhing, and wiping them carefully, he Ring 
them, and left them to dry on hurdles between theets of 
_ paper, affifted by the gentle heat of a ftove, and not in the 
fun, which, according to M. Pia, would have fpoiled them. 
When the gizzards were properly dried, they became Vitreous appear- 
friable, almoft tranfparent, and exhibited on being broken a °° 
vitreous appearance, 
The powder obtained was of a whitifh grey ath-colour, Powder ath- 
yielding in the mouth a kindof micilage, and poflefling a hae sores 
flightly falt and bitter tafte. faitith, 
“This powder was adminiftered twice a day, (morning and Dofe. 
evening) in dofes of twenty-four to thirty-fix grains, in a glafs 
of the infufion of pellitory’of the wall; of bearberries C uva ool ) 
or of lintfeed fweetened with fyrup. 
Vor, XHI.—Marcn, 1806, Q The 
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The efficacy of this remedy as a diuretic and aperient, was 
fo much relied on, that the afflicted even omitted the infufion 
and took it in pure water with a little fugar. 

The long experience which has been had of the falutary 
effets of gizzard as a febrifuge, diuretic, aperient, &c. 
and the publicity which the government, doubtlefs not upon 
light grounds, has given to this remedy, are authorities in its 
favour; and it muft therefore be an acceptable labour to 
the phyfician, to furnith him with new lights upon an 
objeét fo effentially interefting to humanity. This is the 
motive by which I have bzen induced to fubmit the following 
ex periments to the fociety of medicine. 

As gizzard has a great analogy to gelatine, I endeavoured 
to difcover their fimilitude, If gelatine be really a febrifuge, 
gizzard fhould be fo likewife, particularly as it contains, 
when frefh, a large portion of that fubftance; but whence 
does it derive its power as a diuretic, aperient, 8zc.? does it 
poffefs it in common with gelatine? I cannot tell. Of, have 
the faline parts of its compofition this double property? of 
this alfo I am ignorant; for praétice has not yet afcertained 
whether the anti-febrile quality fhould be afcribed to the 
acidulous falts rather than to the fubftances with which they 
are combined. 

A freth gizzard prefented the following pheiloateta: 

A. The water wherein this fubftance had been boiled ac- 
quired a yellowifh white colour, and flakes were depofited i in 
cooling ; it had a tafte rather infipid than {weet. 

It reddened the tin@ure of turnfol. 

B. Lime water, and water of barytes produced in this 
liquor an abundant precipitate, partially foluble by nitrie and 
muriatic acids, 

C. Ammenia caufed a lefs degree of precipitation. 

D. Oxigenated muriatic acid ee with flakes from the 
liquor, 

E. Cauftic potafh, either folid or liquid, acted upon gizzard 
in the fame manner as upon mufcular flefh. 

When ground together, ammonia was difengaged from 


. the gizzard ; it became foft, of a reddifh colour, and foluble 


in water. If this liquor be evaporated, it will depofit fibres, 
in cooling. Alcohol, by deftroying the sipemige feparated a 
flaky fubftance, foluble in | water. 


This 
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This aqueous folution gave a precipitate on the addition of 
lime-waier, or muriate of lime or of barytes, as well as of 
fome acids. The precipitate obtained by lime-water may be 
rediffolved by the addition of more water, which proves that 
the mixture had not become truly faponaceous, but that the 
potath had merely diffolved the animal matter. 

F. The aétion of certain metallic folutions on the liquor of 
frefh gizzard was more or lefs perceptible, according to the 
facility with which the metal communicated its oxigen to the 
animal matter. 

Nitrates of mercury and of filver, for example, were de- 
compofed, but the precipitates obtained by the aétion of 
thefe falts upon gelatine and the extract, quickly turned black, 
particularly that of mercury, and they were no longer foluble 
in nitric acid. The oxides had, therefore communicated a 
part of their oxigen to the gelatine and the extractive 
matter, which were thus united to the mercury, now ap- 
proaching a metalline ftate. | 

_Oxigenated muriate of mercury was not deconipofed in this 
manner, The circumftances, in fact, were no longer alike: the 
excefs of oxigen which it contains fufficing to oxigenate the 
two fubftances. Here the precipitate was very little coloured, 
and the metallic falt was only reftored to the ftate of mild_ 
megeurial muyriate. 7 

Some other metallic folutions produced in the liquor of 
freth gizzard only gelatinous flakes; {uch are the acetate of 
lead, and the fulpbate of copper and iron. 

G. Aqueous tinéture of nutgall changed the liquor into a 
kind of jelly. 

I have thought thefe experiments fufficient for demonftrating Experiments on 
the nature of thofe fubftances which were capable of folution dried gizzard, 
in water; yet as gizzard is not adminiftered in its frefh ftate, 
but undergoes a procefs which might caufe a variation in the 
foregoing refults, I again eee it in this latter point of 
view. 

In drying the gizzard, 1 followed the prefcription already 
cited of M. Pia, and obtained a fubftance exaétly anfwering 
his defcription, 

A. Reduced to powder, its tafie was infipid, yet partaking 
firongly of an anna flavour ; ; its colour was a whitifh grey. 

Q 2 B. The 
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B. The aqueous decoétion took a light yellow tint, and 
f{melled like chicken broth. 

It reddened the tin@ure of turnfol. 

C. Lime-water and water of barytes caufed the fame kind 
of precipitate as in the deco€tion of frefh gizzard. ) 

D. Oxalate of ammonia proved the prefence of lime. 

E. Oxigenated muriatic acid feparated white flakes. 

F. Nitric acid had a violent effe€t upon the dry gizzard; 
at a mild temperature it diflolved it completely. 

Nitric acid at eighteen degrees excited a flight effer- 
vefcence, and by gradually increafing its temperature, a fepa-y 
ration was perceived of azotic gas, then of nitrous gas, and of 
carbonic acid gas. 

The liquor left in the retort was evaporated, in the ex- 
pectation of obtaining cryftals; but on cooling, none ap- 
peared. The evaporation was then continued, the refult of 
which was a yellowifh glutinous matter, tenacious, and of an 
exceflively bitter and acrid tafte. 

Water imbibed the acid, and prefented all the characters 
of the decoétion of apples. 

G, Metallic folutions prefented nothing particular, as in the. 
experiments upon freth gizzard, except that antimonial tartrite 
of potafh was decompofed, forming in the decoétion a white 
precipitate, 

H. Aqueous infufion of nut-gall produced a eer copious 
precipitate in this experiment, than it had with that upon 
frefh gizzard. 

I, Dry and friable gizzard was digefted in Eee ; but the 
liquor was {carcely pens even with the affiftance of 
caloric, 

This alcoholic tin€ture Bo aren that of turnfol, and gave 
precipitates with lime-water and water of barytes, as alfo 
with nitrate of filver; a proof that the alcohol has diffolved 
only the faline particles. 

L. The incineration of gizzard left a refidue of a faline and 
alealine tafte, Paper tinged by curcuma became of a deep 
brown. is 

This refidue was partly foluble in water, The liquor con- 
tained fulphate, muriate, and carbonate of potafh., — 

The part not foluble, on being fubmitted to the aétion of 
muriatic acid, difcovered carbonate of lime, phofphate of 
lime, and a fmall portion of iron. 

2. . Hence 
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Hence it refults, that the greater part of the falts contained 
in gizzard, is the acid phofphate of lime; the prefence of 
muriate and fulphate of potath is alfo obfervable. 
Thefe falts are not only united with gelatine, but alfo with 
a {mall quantity of extra€tive matter. It fhould feem that the 
latter fubftance, and perhaps the gelatine, is oxigenated by 
the deficcation of the gizzard; for in this ftate they are lefs 
foluble in water, 
Withing to afcertain the difference between pure gela- 
tine, and that which had been oxigenated, I made ex- 
periments upon the former, of which the following is the 
refult, 
Pure gelatine acquires different properties, according to the Experiments on 
means employed in its oxigenation. oa 
Of, the metallic oxides, fome freely communicate their with metallie 
oxigen to gelatine, asthe oxide of red-lead, and the red oxide °*#4¢s 
of mercury; but the gelatine was combined with a part of 
the oxide, and could not again be feparated completely from 
it. In treating gelatine with the red oxide of mercury, a 
part of the oxide was reftored to its metallic ftate, and the 
remainder affumed a reddifh brown colour. 
Superoxigenated muriate of potafh heated with gelatine, And other 
caufed no alteration in its nature. rei es 
Oxigen gas combined with it but flowly, and in fmall : 
quantity. After being for a confiderable time fubmitted to 
the aétion of this gas, the gelatine only {uffered a change of 
colour; it became whitifh, but its chara@eriftics are ftill the 
fame. 
Oxigenated muriatic acid prefented the following pheno-« 
_ mena. 
On pouring oxigenated muriatic acid gas into diffolved ges 
latine, a whitifh thick fcum appeared on the furface, of a / 
moderate thicknefs, the under fide of which gradually changed 
colour, and became milky. The white filaments which fwam 
in the liquor, together with the fcum which fioated on the 
furface, were feparated by filtering, and wafhed in cold and 
warm water till the water ceafed to redden tin€ture of turnfol. 
The fubftance thus prepared prefented the following cha- 
racteriftics : 
1, It was capable of extenfion equally with gluten, and was Properties of 


of a white colour. oxigenated 
It gelatin. 


It differs from 
albumen. 


The gelatin of 
gizzard is pro= 
bably oxige- 
mated. 


Experiments on 
gelatine. 
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2. It was very light, and fwam upon water. 

3. When well wafhed, it retained little or no flavour, 

4, Left expofed to the air, it dried, and fell to duft. 

5. It did not redden the tin€ture of turnfol. 

6. It was fcarcely at all foluble in warm water. On boiling 
ita length of time, ina fufficient quantity of water, it was 
reduced to an infinite number of particles, fo minute as to be 
hardly perceptible; but as the heat was lowered, they re- 
united in a mafs as before the boiling. 

7. Heated nitric and acetic acids diffolved this fubftance ; 
but it was precipitated: in its original form, by refrigeration. 

8. Trituration with cauftic potafh produced a feparation of 
ammeniac. 

This matter, it will be perceived, is neither gelatine nor 
‘albumen, fince its properties are wholly different. 

It appears probable, that the gelatine in gizzard acquires 
by drying, properties analogous to thofe above defcribed ; 
which, with the changes obferved in the extra€tive matter 
already mentioned, wonld certainly render dried gizzard lefs 
foluble in water. 

We have no means of afcertaining, for want of a proper 
obje&t of comparifon, whether this difference be effential to 
the efficacy of gizzard; and I know not if frefh gizzard has 
ever been adopted in medical pra@ice. I could only with to 
afcertain if its febrifuge quality exift in the oxigenated gela, 
tine, in the extraétive matter, or in the acid falt. Indeed, on 
comparing the quantity of gelatine adminiftered to patients, 
according to M. Seguin, with the dofe of powdered gizzard, 
above-defcribed, a great difference will be obferved ; and yet 
according to thofe who have made ufe of it, a {mall dole of 
powdered gizzard is fufficient to check the fever, 

The comparifon which I have made of gelatine with giz- 
zard is fufficient to eftablifh a material diftin@lion between 
them. 

Pure gelatine poffefles a weak infipid flavour; does not 
redden tinéture of turnfol; is mucous and gluey between the 
fingers; affumes in the fire a concrete, folid, and tran{paremt 
appearance; and is foluble in boiling water. 

Solution of barytes or of lime mixed with that of gelatine, 
caufes a precipilation of phofphate of lime. 

j Sulphates 
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Sulphates of copper or tin, and acetate of lead, experience seep on 
no decompofition. sp aii 

Nitrates of mercury and filver are decompofed, but the 
precipitates are much lefs copious than thofe produced with 
the decoétion of gizzards , 

Solution of tartrite of antimony only thickened the liquor. 

Alcohol likewife has but little power over gelatine. The 
precipitates obtained by means of the water of lime or of 
baryles, as well as that by nitrate of filver, are fcarcely per- 
ceptible. 

The decoétion of frefh gizzard when {uitably evaporated, 
leaves a ccloured gelatinous matter, folable in water, which 
reddens tinéture of turnfol; gives copious precipitates with 
lime-water and water of barytes; decompofes fulphates of 
iron and copper, acetate of lead, muriate of tin, tartrite of 
antimonial pota(h, and nitrates of mercury and filver; the 
precipitates refulting from thefe decompofitions are generally 
too confiderable to be attributed folely to the gelatine. 

Dried and powdered gizzard poffeffes chara€teriftics full 
more diftin& from thofe of pure gelatine, whence I conclude 
that the Jatter fubftance hasa different operation, 

I leave praétitioners to decide on the advantages which the 
medical art may derive from gizzard; it is for them to decide 
whether much confidence is to be placed in the notice ins 
ferted in the Journal d’Economique. And if it fhall appear 
that the medieal ufe of this material has been attended with 
fuccefs; it will perhaps be proper to attend particularly to 
other fubftances which have not hitherto been fuppofed to 
poffefs any febrifuge virtue; fuch as the falts with excels of 
acid, the oxigenated extractive and even oxigenated gela- 
tine. 


O12 ON THE PIRITE OF FRANCE. 


Wi. 


i On Pirite found in France by M. Cocq, Commiffary of Gun- 
powder and Saltpetre Works at Clermont-Ferrant, with an 
Analyfis of this Subfance. By J. J. Drarpier, Teacher of 
Chemiftry at the Polytechnic School.* 


Cryfals of pi- M. COCQ found the cryftals of pirite, in a porous grey 

rite found in the porphyry, with a bafe of feldfpath, and containing cryftals of 

lg quartz, forming a part of that chain of primitive mountains 
which fupport the volcanoes of the diftri&t of Puy-de-Dome, 
Thefe cryftals of pirite feparate from the rock, and leave in 
the porphyry an impreffion perfeétly fmooth, 

He alfo found at the village of St. Avit, and in the vicinity 
of Pont-Gibaud, a fubftance which appeared to be pirite; in 
both fituations it was fo indeterminate as to render it impoffible 

—andon the pronounce exaétly on its nature. But in returning to 

way to Menate Menat, at twelve leagues to the north of Clermont, he per- 
ceived the granites refuming the fame appearance of thofe 
which he had obferved near Saint Avit and Pont-Gibaud, 
fometimes the colour of the feldfpath inclined to purple, and 
‘oftentimes this fubftance appearing alone in the mafs of the 
granite, exhibited a beautiful purple. 

The grey porous granite appeared again at intervals, with 
ihe appearance of the cryftals obferved in the fame rock near 
St. Avit and Pont-Gibaud; at laft, after a great many fearches, 
he found the pirite well defined, and affuming a charaler 
youch more determinate than that of Scheenberg. . 


Its Phyfical Charaéteriftics. 


Each cryftal is __ Its colour is a greenith or blackifh brown. _ Its form isa re- 
a prifm of twelve gular hexhedral prifm, of which all the lateral edges are trun- 
“ech os oe cated, which conftitutes it a prifm of twelve faces. Some- 
greenifh brown, times the prifm has alfo a {mall face at each of the angles of 
pi Sa ical its bafe, which has not hitherto been remarked in the pirite 
of Saxony. 
The furface of the cryftals is fmooth, and a little brilliant; 
in its interior, the pirite is dull, containing at times fome pat- 
ticles of mica. 


* Journal des Mines, Vol. XVAT. pe BOT. 1 
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Its fra&ture is unequal, with a fine grain, approaching toa Its fraéture is 
fplintery fracture. ’ Pg ea ’ 
i admits of being {craped by a knife, and yields a duft of yields to the 
a bright grey colour; it is tender, and does not adhere to the a bie ge 
tongue, though it is a little unctuous to the touch. jones, del 

Befides the fize of its cryftals, their faces, the fubftances a little unétuous 
to which they are found attached, added to the chara¢ters de- ae Che erica 
{cribed, eftablifh the identity of this mineral with the pirite 
of Saxony, 

The cryftals found in Auvergne are more perfeét than thofe The external 
of Scheenberg; they exhibit no alteration, and the purity pi eeea 
their form removes all doubt of there being any neceffity to leave no doubt 


_ elafs this fubftance as a new fpecies, of Sheix entity 
with the pirite of 


; Saxony. 
; Analy fis by M. Drappier. 

_ The pirite of France, feparated carefully from its bed, and Aaalyfis of the 
reduced to a fine powder, is attacked and difcoloured by mu- French pirite, 
Tiatic acid. This acid diffolves the oxide of iron, the colour- 
ing principle, and a portion of the alumine: but as it leaves a 
confiderable refidue, on which it appears to have no a€tion, 

_M. Drappier thought the method of analyfis fhould be changed: 
he then took 100 parts of this fubftance, and kept it at a_ red One hundred 
heat in a crucible of platina for half an hour; after it was Parts lofe 7 by 
‘ S Ee ating. 
cooled, there was a lofs of feven parts. The remaining 93 Th. ie 
parts were heated in the crucible for three quarters of an hour, eee pot- 
with three times their weight of cauftic potath, purified by 1g 
alcohol. The fufed mafs, detached from the crucible by dif- 
tilled water, diffolved entirely in muriatic acid. The folution The folution 
evaporated almoft to drynefs, and then diluted with a frefh paca: a 
. : . Aint < reate t 

quantity of water, let falla white precipitate, having all the water el 
charaéters of filex. This precipitate wafhed carefully and 46 parts precie 
well dried, formed 0,46 of the fubftance {ubmitted to expe- pital 
riment, , 

The remainder of the muriatic folution was decompofed by The refidue 

‘ : $4 4 Sraaas +a], treated with 

cauftic potath. It immediately formed a precipitate, which cat deal 
foon diffolved again in the excefs of alkali, with the €XCEp- leaves 24 parts 
tion of 2! parts of oxide of iron. iron oxide. 

The alkaline folution faturated by an acid, depofited 42 The alkaline fo- 
parts of an earth, which had all the properties of alumine, Al] Mtion faturated 


ak i by an acid de- 
‘thefe precipitates, before they were weighed, were wafhed pots 42 parts 
earefully, and heated to rednefs ina crucible of platina. alumine. 


, Analy/fis 


‘ 
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Analyfis of the Pirites of France compared with that of Sarony 


Pirite of Saxony 
Pirite of France. analyfed by Klaproth. 


Silex 


aw oei= pe) 46,00) bey =) 94) 29550 
Alumine - - + 42,00 - + - 63,75 
Oxide of iron yt, QSOs wai ah we POMS 
Lofs by calcination 7,00 
Lofs. 9: <y2906) =}. 2550 

100,00 100,00 


M. Drappier thinks, on comparing his analyfis with that 
made by M. Klaproth, that it may be concluded, fuppofing 
there was no error in either analyfis, that either the pirite of 
France is not the fame fubftance as that of Saxony, or that 
minerals having the fame external charaéters, and efpecially 
the fame form, may vary both in their chemical properties, 
and in the proportions of their conftituent principles. M, 
Klaproth fays that acids have no aétion on the pirite of Sax- 
ony, that.he found much difficulty in operating on it by pot- 
afh, and that, in order to feparate its parts, he was obliged 
to treat it twice with this alkali, The fame chemift appears 
not to’ have found any water in this fubftance. This differs 
ence, it is true, may be explained, if it is confidered that the 
pirite of Saxony contains more alumine, and that it adheres to 
the tongue, while that of France has not this property, pro- 
bably on account of the water which it contains. 


————— 


VI. 


Experiments, fhewing, contrary to the Afertions of Morichini, 
that the Enamel of Teeth does not contain Fluoric Acid, Ina 
Letter from WM, BRanve, E/y. 


To Mr. NICHOLSON. 
SIR, 


Havin G {een in one of the laft numbers of the Annales de 
Chimie, an article entitled, ** Lettre de Monfieur Gay-Luflac 
a Monfieur Berthollet, fur le prefence de l’acide fluorique dans 
les fubftances animales,” &c,. I was furprifed to find that a 
chemift at Rome, of the name of Morichini, had difcovered 

fluoric 
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fluori¢ acid united to lime in the enamel of human teeth, The Reena by 
extraordinary refults of thefe refearches, induced me to repeat 8 ee 
them; but before I mention the experiments from which [| amel of teeth. 
have drawn conclufions different from thofe of the above- 

mentioned chemift, it may perhaps be proper to quote that 

part of Gay-Luffac’s letter which relates to the prefent fub- 

ject: 

«« M. Morichini having detached fome of the enamel from Quotation to 
human teeth, {uppofed that it might bear fome refemblance in '* *fe&. 
its compofition to the enamel of the foffil teeth of an elephant, 
in which, on a former occafion, he had detached fluoric acid; 
he therefore fubjeGted it to analyfts, and perceived, to his 
great fatisfaQion, that it contained a large proportion of fluo- 
ric acid. 

To render thefe experiments more conclufive, he fubmit- Morichini fays 
ted portions of the two fpecies of enamel, viz. that of the Piet apaioal 
foffil, and human teeth, and likewife fluat of lime, to the afforded fluoric 
aétion of fulphuric acid, and found that the laft of thefe three a 54 Mg 
fubftances yielded fluoric acid in the greateft abundance, and reat ee 
that the enamel of foffil teeth yielded fomewhat more than 
that of human teeth; but Morichini remarks, that this dif- 
ference is merely owing tothe prefence of animal matter in the 
two kinds of enamel, and that the difengagement of the acid 
from the fluat may be retarded, by adding a little gelatine to 
that fubftance, after it has been calcined, and then drying the 
compound. He moreover obferves that the vapours which and that the 
fulphuric acid difengaged from any of thefe three fubftances, ae 
had the property of aCting on glals, of depofiting a filiceous pours that cor- 
- film on water, and other properties, which it is {carcely ne- rode glals, &c. 
ceflary to mention, 

According to Morichini’s experiments, one hundred parts Component parts 
of the enamel of human teeth contain 30 parts of animal fub. pes 
ftance, and 22 parts of fluat and phofphate of lime, with fome to Morichini. 
magnefia, alumine, and carbonic acid. He has not yet been 
able to feparate the fluoric and phofporic acids from eachother, 
but thinks that the proportion of the latter muft be extremely 
minute. M. Morichini has alfo obferved that the enamel of 
the foffil teeth of the elephant differs from that of human teeth, 
in containing a {maller proportion of animal fubftance and 
phofphoric acid ; but he thinks that the phofphoric acid which 
he found in the enamel of human teeth may have been derived 

from 
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from a portion of the bony part from which the enamel is fes 
parated with great difficulty. But the moft interefting and 
unexpected refult is, that fluoric acid exifts in animal fub- 
ftances : a difcovery-of the greateft importance. Thefe ex- 
periments oppole the prefent opinion concerning the compofi- 
tion of enamel, for Mr. Hatchett in his analyfis of this fub- 
ftance has only detected phofphate of lime. 
Morichini pros The refult of Mr. Hatchett’s experiments, together with 
feffes tohave  thofe which were fubfequently publithed by Mr. Joffe, in the 
proved my facts lh : 
by repeated Annales de Chimie, Tom XLIII. rendered it neceffary for 
experimentse =. Morichini to fubmit his opinion to accurate inveftigation, 
and after having made anumerous feries of experiments on the 
fubjeét, he obferves, that he cannot entertain a doubt, that 
the enamel of human teeth confifts chiefly of fluat of lime. 
General remarks After fome obfervations on the compofition of ivory, M. 
by Gay-Lufluce Gay-Luflac concludes this part of his letter, by obferving that 


there is an immenfe field laid open in that part of chemiftry- 


which relates to animal fubftances, if it were merely to fearch 
for fluoric acid. Morichini has undertaken an inveftigation 
of the fubjeét: but fo much temains to be done, that the ex~ 
ertions of many chemifts will be requifite.” 


The suchors I fhall now relate fome experiments, which will fhew that: 


experiments _— fJuoric acid does not exift in the enamel of human teeth, but 
icity om that this fubftance confifts chiefly of phofphate of lime, as 
originally ftated by Mr. Hatchett.* 
Enamel of hu- One hundred grains of the enamel of human teeth, detached 
man teeth was from what is ufually termed the bony part, but which appears 
ee han to confift of a fubflance of the nature of ivory, were kept for 
jetted to ful- a few minutes in ared heat, and then pulverifed, “Fhe en- 
ae amel, thus reduced to powder, was put into a platina crucible, 
not corrode in whicha piece of a glafs rod was placed horizontally in fuch 
late. a manner as to be about an inch and a half above the enamel. 
Half an ounce of fulphuric acid was then added, and the 
crucible being covered with a clean plate of glats, the heat of 
a lamp was applied, and diftillation carried on for half an 
hour. During the procefs, white fuffucating fumes were ex- 
tricated; but on removing the glafs which clofed the top of 
the crucible, neither this, nor the rod below it were in the 


leaft aéted upon; which certainly would have happened, had 


-* Vide Phil. Tranf. 1799, p. 38. 
: any 
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any fluoric acid ‘been prefent. Finding this, therefore, to,be neither was 
the cafe, I proceeded as follows:—Fifly grains of the fame 0. 3) ox" 
enamel were introduced into a fmall glafs retort, and a little acid by adcing 
fulphuric acid being added, diftillation was carried on nearly Nem Cay 
to drynefs, but in {uch a manner, that the gafeous products tilling over mess 
might be received over mercury. A {mall quantity of fulphuric FY 

_ acid gas was difengaged, and what remained in the retort, 

confifted, as far as I could afcertain, of a mixture of fulphate 

of lime, phofphoric acid, and a fmall portion of fulphbur, 

arifing from a decompofition of a {mall part of the fulpburic¢ 

acid by the animal matter, exifting in the enamel. 


_ T have the honour to be, 
Sir, 
Your moft obedient fervant, | 


WILLIAM BRANDE, 
Arlington Street, 
Feb. 15, 1806. 


VI. 


A Memoir on taking the Levels of the whole Surface of France. 
By P.S. Girarp, Chief Engineer of Bridges and High- 

ways, &c.* 
Ir the furface of the earth were formed by the revolution of 
a curve round its axis, it would be fufficient, in order to de- 
termine the refpefiive pofitions of different points upon it, to 
meafure their diftances from the interfection of that furface 
made by the plane of the equator and any particular or af- 
fumed meridian. 

Thus geographers, confidering the earth as perfe@lly {phe- The method by 
tical, have determined the pofition of any given place by the ret egiet 

. é 3 _pners determine 

conjunétion of two co-ordinates, one of which is the arc of the pofition of a 
the meridian, comprifed between the place and the equator, Places 
and the other an arc of the circle parallel to the equator, com- 
prifed between the place and any afligned meridian, 


* Journal des Mines, Vol. XVII. p. 297. 
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As thefe two co-ordinates interfe@ each other at right angles, 
it is apparent that the method of geographers, for determining 
the pofition of any place on the earth, is the fame as that by 
which the pofition of a point on a plane is commonly deter- 
mined. 
isnotexaét,on But this procefs, which would completely anfwer the views 
cenatiey et'the © of geographers, if the terreftrial {phere were regular, ceafes 
earth’s furface. to be exact when the irregularities and protuberances are con- 
fidered, with which the facade of this fpheroid is covered. 
This true pofi- © The pofition of any place depends in reality, according to 
ros alae this hypothelis, on a third co-ordinate. which is fuppofed to 
dicular to that be drawn perpendicular to the point of interfeétion of the two 


afligned by ge0- others, 
rapherse , ; , 
ae TVhis third co-ordinate ought to be taken vertically over the 


place of which the pofition is to be determined, and its mea- 
fure reckoned from the place itfelf to its arrival at an imagi- 
nary furface, produced by the revolution of ° a known curve 
round the axis of the earth. 
The level of the _ But it is known, that if our globe were furrounded by a fluid 
Sere mafs, all other force being fuppofed to be abfent but that of 
face, from terreftrial gravity, the furface of this fluid mafs would be that 
peor to mea- of a fpherical folid, of which the mean furface of the fea, in 
ure thofe per- ? ; Kc 
pendiculars. its actual flate, reprelents a part: It appears then convenient 
to choofe, for the third co-ordinate here mentioned, that por- 
tion of a vertical line pafling through any place, which is 
comprifed between that place and the mean furface of the 
fea, {uppofed to penetrate the globe and to be extended be- 
neath the continent. 
This is the bet, © We have faid that the choice of this line would be conveni- 
though not the ent; becaufe, in reality, the pofition of a point on the ter- 
only method : i 2 : p 
reftrial furface may be determined by adopting any other fyf- , 
tem of co-ordinates; for example, by fixmg the pofition of 
this point, by three planes mutually interfecting at right angles; 
Butitisthe but, befides the advantage of greater fimplicity in the expref= 
moft imple, and Gon of the circular co-ordinates, they have moreover, that of 
is befides gene- ' 
rally adopted. being generally adopted; for the geographical charts, hither- 
to prepared, may be confidered as the proje@tion of the con- 
The true pofi-  tinents and iflands on the mean furface of the {ea ; fo that there 
outeenty only remains, in order to render geography perfeét, to add to 
annexing its the latitude and longitude of all the places on the earth, the 


vertical 
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vertical height which they are elevated above the furface of vertical elevation 
e: above the fea to 
the ocean. its latitude and 

The obje& of this memoir is to indicate the means of deter- longitude. 
mining this vertical heighth, by their particular application to Management 
the territory of France, ee ang 

ing thefe po- 
It is evident, that all the operations neceflary for this deter- fitions fhewn in 
_ mination, may be reduced toa feries of levels made in deters perenne ak 
minate direétions, 

Nature itfelf has pointed out thefe diretions, by the lines 
of greate? declivity, which the large rivers, and thofe which 
flow into them, form on the furface of the earth. 

Thus, France being divided into five principal bafons, by be teres of 
the Rhine, the Seine, the Loire, the Gironde, and the Rhone, ed ne 
—+the levels of the courfe of thefe rivers, from their fources, would form the 
or from their entrance into France, to their terminations in a ge ag 
tle ocean, would form the firft bafis of the work propofed to country. 
be undertaken. 

After having afcertained this firft bafis of the general ope- The levels of 
ration, the levels of the ftreams by which the great rivers are which fuppy 
fupplied, fhould be next taken, and thefe flreams fhould be thofe great rivers 
confidered without any regard to thofe of the third order, by “ene be next 
which they are themfelves maintained. 

At the fame time, the levels of the rivers of the fecond The levels of 
rank, which fall into the two feas, fhould be taken; fuch as “abigind ii 
the Efcaut, the Somme, the Orne, the Vilaine, the Charente, taken atthe fame 
the Adour, the Herault, &zc. Coa al 

‘The declivities of the beds of the fecondary rivers being The levels of 
known, thofe of the rivers of the third, fourth, and fifth or- an 5 Aad 
ders, &c. fhould be determined fucceflively, according to and fifth order, 
fpecial inftru@tions which fhould be given for this pitpate takin 

“By thus clatling the operations relative to the general levels 
of France, and by arranging their refults in order, as they 
were obtained, all the data would be foon colle€ted, which 
were neceflary for tracing the elevation of its territory ona 
geographical chart already prepared. 

‘This tracing of the elevations would be effefled, by joining dae the 
all the points on one level by the fame line. kan vs havi 
Thete lines of levels might be fuppofed to be elevated per- preffed in the 

3 ; é rough, by join- 
pendicularly, one above the other, by a determinate fpace, jing ail the points 


conformable to the fcale of the chart on which they were on one level by 
traced. the fame line. 


5 It 
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It is evident, that thefe.lines would reprefent therborders 
of the coafts of the fea, if it was fappofed that its mean level 
flould be elevated facceflively to the fame heighths which 
they reprefented, 

M. Friel pre- == Tt was according to this idea that M. Dupain Triel pre- 
pared the sketch 
of'a map'on this Pated a phyfical ehosaty mentioned by M. Lacroix; member 
plan. of the National Inftitute, in his introdu&ion to -Pinkerton’s 
Geography ; a chart which, from the defect of materials ne- 
ceffary for its conftruétion, prefented only the: {ketch of a 
work, the extent of which would require for its perfection an 
union of means, which could not be at the difpofal of any 
particular individual.* 

The order has been pointed out in which this work shite to 
be executed, and we fhall now examine how it fhould be 
performed. 

The courfesof The bed of each of the great rivers muft be diviciaa into a 
sal oy ig certain number of portions, and each portion fhould be les 
vided into por- velled by obfervers, who fhould operate at the fame time. 
bea heir Thefe obfervers fhould place accounts of their operations 
taken byobfer- at each extremity of the portions of the bafons with which they 
vers at the fame were charged; andas the levels of the fecondary rivers fhould 
mre be conneéted with thofe of the principal rivers, it would be 
neceflary alfo to place accounts of the operations at the mouth 
of each of the influent ftreams. 

The levels fhould be taken on the bneie of the rivers, with- 
out any regard to the furface of the water. If it were thought 
ufeful to determine the declivity of this furface, it would be 
eafy to afcertain it, by levels taken at the fame time with the 
others, at certain diftances from each other, 

The refultsto When the different obfervers have completed their refpec- 
one tive obfervations, the refulls muft be colleéted, to form the 
tem. feries of levels of one of the beds. And in the fame manner 
the levels of all the reft fhould be obtained. 

After this, a general fyftem fhould be formed nee thofe 
particular levels, by conneéting together the different beds, 
by operations direéted from one to the other, aceording to 
thofe lines which would afford the — pain: 

* Compare this with Mr, Churchill’ s = at p. 224 of our 
XIth. Vol.—T, 
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There only remains to determine to what agents Govern- 
ment fhould entruft the performance of the general levelling 
of France, in order té have it executed with the greateft. ex- 
actnefs, fpeed, and economy. 

The engineers wf bridges and highways, already placed in he engineera of 
the different departments, where this operation fhould be per- Se cihemne anil 
formed, are evidently the only perfons to whom it could be be the moft pro- 
confided, fo as to fulfil thofe three conditions. pale paeenes 

In fag, the execution of all projeéts relative to the efta- work, 
blifhment. of communications by land or by water, require, 
that the elevation in relief of the country, through which the 
works fhould be carried, fhould be known. The theory and 
practice of levelling form an effential part of the. inftruétion 
given to the engineers of bridges and highways; and greater 
reliance may be placed on the exaétnefs of the refults which 
they might furnith, becaufe the ufe of the inftruments necef- 
fary to this operation, is more familiar to them. 

On the other hand, there are none of thofe engineers who 
could not dedicate fome days of the fummer to taking the. 
levels of that portion of fuch great rivers, or ftreams, as fhall 
traverfe his diftri&; and as it is eafy to take the levels of four 
or five kilometres (about three Englifh miles) each day, efpe- 
cially when the line to be levelled is previoufly determined by 
the dire@tion of the river or current of water, it is certain, that 
the engineers of the bridges and highways might collet, in a 
very fhort period, very minutely detailed materials for a phy- 
fical chart of France. 

Laftly, thefe materials would be colleéted by them with the They could per. 
leaft poffible expence, becaufe Government would neither per leet 
have to fupport the coft of extraordinary jaurnies, nor. the nation. ; 
purchafe of inftruments, as the engineers are already, by the 
very nature of their employments, dilperfed over the feveral 
diftri€ts where it would be necetfary to operate, and. are, at 
the fame time, provided with the different inftruments re- 
quired for this purpofe. 

It may alfo be added, that the taking the general levels of It would tend 
France appears to be, with the more propriety, a work that ™ush to. their 

7 : j own benefit to 
fhould be performed by the engineers of bridges and high- have it effeGteds 
‘ways, as they would be the firft to profit by this operation in : 
putting their projeéts into execution. 

Vex. XI.—Marcu, 1806. R Suppofe 
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Suppoie then that the engineers of bridges and highways 
were charged with the performance of this work, let us con- 
fider how, after fome years, the exaétnefs of the refults, 
which they had colleGted, could be fufficiently afcertained. 

Let us take, for example, the bed of the — ete 
courfe is of great extent. 

The chief engineers of the deinrartatainte of the Upper Loire, 
of the Loire, of the Saone and Loire, of the Nievre, ‘of ‘the 
Loiret, of the Loire and Cher, of the Indre and Loire, of'the 
Mayenne and Loire, and: of the Lower Loire, would be or- 
dered to furnifh, during the year, the levels of that part of 
the courfe of the Loire which traverfed their refpeétive de- 
partments, 

According to the new organization of the feed of bridges 
and highways, thefe nine departments require twenty-two en- 
gineers, in the diftri€t of each of whom would be. found a 
portion of the work to be performed. 

The fotal extent of the Loire is about ninety muriameters 
{about 550 miles), which being divided among twenty-two 
obfervers, would give to each of them ‘little more'than forty 
kilonieters (about twenty-five miles) of levels to execute. 

Levels of the There is reafon to believe, from experience, that'the twerity- 
eri gl two engineers employed on the courfe of the river, “would 
engineers in that finith, in lefs than one feafon, the levels of the whole fiver. | 
dif, inoné "The fame thing may be affirmed of the engineers placed in 
, the departments traverfed by the Rhine, the Seine, the’Gi- 
ronde, and the Rhone. [t appears then beyond a doubt, that, 
at the end of the firft year, the chief part of this phyfical chart 
could be completed, to which the farther details might! be af- 

terwards added. 

Whatever care may be beftowed in sali levels, their ve- 
rification is always an ufeful operation, ‘That of the general 
levels of France might be made as often, and in whatever cir- 

Levels of cumftances it fhould be judged neceffary. It would be fuffis 
re dace cient for this purpofe, to direét the newly appointed engineers 
afterwards veri- to repeat, in the departments to which they might be fent, 
fied by the newly ihe obfervations of their predeceffors ; sehith, befides the ad- 
pi raise vantage of confirming or correéting the refults already ob- 
tained, would give an opportunity to the new engineers: of 
acquiring, in perfon, a knowledge of the elevation of their 

refpective diftricts.in relief, w: 
The 
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The facility and ptomptitude with which the engineers of Facility of this 
bridges and highways might execute this work, will be ap-“°** 
parent, if it be recolleéted that, at the time when the major 
part of the great roads in France were formed, and when a 
general fyftém of internal communications was defired to be 
eftablifhed, M. de Trudaine, aflifted by M. Perronnet, caufed 
plans to be taken of all the principal roads, from their com- 
mencement to the frontiers, There was joined to the plan 
of the road properly fo called, that of the country bordering | 
on it, to the diflance of three or four hundred yards at each 
fide ; a work which evidently required more time than fimply 
taking the levels of a determined Jine, fuch as we propofe; | 
and yet the engineets of bridges and highways, or their pu- 
pils, employed in taking thofe itinerary plans, completed from 
five to fix leagues of them each month. 

- The general utility of the opetation, of which a fketch is Geological ope- 
Sete given, will fooner or later determine fome of the nations ef asset 
of Europe to undertake it. France, on whofe territory has F France, urged 
been lately executed fome of the fineft geological operations we i shie 
which were ever performed, and where, for the firft time, a work; 
fyftem-of univerfal meafure has been eftablifhed on an inva- 
riable bafis, feems to be particularly called on, to give, on 
this occafion, the firft example of a work, which, by com- which would 

complete the na= 
pleting the natural geography of countries, will furnifh new |.) geography 
faéts to geology, and to thofe different parts of natural hiftory of countries, 


_ which depend on it. 
ae a a 
1X. 


_ Obfertations and Experiments on the Compofition of Water, and 
other Elementary. Doarines. By fy Fw, TB aK 


To Mr. NICHOLSON. 
‘SIR, 


As two papers have appeared in your Journal, both of 
which militate againft the refult of my experiment, and as Mr. 
Accum has been concerned in one of them, I therefore think 
it incumbent on me to anfwer them. 

; R 2 I was 
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The gafes ob- I was glad to fee my experiments in your Journal, as it has 
tained from fo extenfive a circulation. I fhall now give you the analyti- 
water by galvan- ; 3 
ifm, imelled of Cal part to confirm my former experiments; as by them I had, 
nitrous gas after T hope, given ftrong evidence, that acids are neceflary in 
cae ring wih forming gafés. Having colleéted a great quantity of the gales 
gave nitre with orming §3 es. aving co & q a ys §2! 
potaih. produced by the galvanic pile, I introduced them into a ftrong 
glafs tube, clofed at one end, the other end I afterwards 
clofed, having previoufly introduced to the gafes a {mall quan- 
tity of a olution of potath: through this tube the eleétric {park 
was made to pals, it having {mall openings to admit the wires 
of communication, Upon their combuttion, the fmell of the 
nilrous acid vapour appeared, both from its colour and f{mell ; 
and the tube being moved up and down, fo as to allow the 
vapour and the folution of potafh to come in contaét; the fo- 
lution being examined fome fhort time after, it gave evident 
- and unequivocal figns of the nitrate of potafh. 
On Pacchioni I fee in your Journal, Mr. Riffant’s experiments, in anfwer 
and Riffaat’s to Mr. Pacchiani’s paper. Indeed, in reading Mr. P.’s ex- 
oe aioe periments, nothing could appear more vague and wild than 
that water, by having oxigen, the fuppofed acidifying princi- 
ple, taken from it, fhould become a ftrong mineral acid, Mr. 
Riffant’s fecond experiment dire€tly contradiéts my experi- 
ment, on the fuppofition that water is a compound body; but 
if examined upon my fuppofilion, that the acids are neceflary 
in forming the gafes, and that the water is only neceflary in 
forming the water of compofition, I hope I fhall be able to 
prove that his experimént confirms my opinion, There were 
very little of gafes formed by this.experiment, and the wires 
were very much calcined: now this calcination was from the 
acid, or acids, I proved by repeating the very fame experi- 
ments; but only inftead of diftilled water, I ufed a folution 
of potafh, and inftead of the wires being calcined, they were 
not fenfibly a€ted upon, and the potath became nitrated. — 
Now, Mr. Nicholfon, I (fericufly and ardently) call upon 
your numerous readers to perform this experiment, which 
I think muft be decifive. 
Aacine te J can but {mile at the French chemifts, in making the pro- 
doétrine of the portion of the gafes fo exaéily to tally with their opinion of 
iy me the compofition of water; but I have in my experiments found 
urged that the very different refu Its; ; the kind of gales depending a good deal 


gates obtained in yyon the wires ufed, the different. metals, their feuatee and 
galvanifm vary d 

from different the 
Caufes, 
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the different liquors between the plates of the pile; all of 
which had a fenfible effeét upon the gafes, both upon the 
quantity produced, and their kind; the calcinable wires when 
long producing the moft inflammable kinds, ‘and. the lefs calci- 
nable metals the more of the oxigen kind, and the longer the 
wires the more in volume were the gafes. 


225 


Mr. Northmore, in your Journal, endeavours to prove the Remarks on 


formation of the nitric acid from the compreffion of gafes, 

Upon inveftigation, his experiments will, I think, be found 
_ very vague and inconclufive :: that gafes from ative compref- 
fion will prodace both heat and water, bas been long known. 
. The firft experiment was in condenfing hidrogen, oxigen and 
nitrogen gafes, two pints of each... He fays they. produced 
“‘ white floating vapours, probably the gafeous oxide;” but 
in experiment the feventh, he obferves, ‘ the hydrogen pro- 
duced white clouds at firft, qu@re ammonia.” So without any 
chemical examination of thefe white clouds, they are at firft 
fappofed to be the gafeous oxide, and afterwards ammonia, 
jut according as his theory di€tates to him. In the fifth ex- 
periment, he fays, ‘and the refult was only a {mell of ga- 
feous oxide of nitrogen, a few yellowith fumes.”? Here then 
the gafeous oxide produces a yellowifh colour, though in the 
Arft experiment it was a white colour, 

The acid produced was, from the fame vague opinion, fup- 
pofed to be the nitric; but this he endeavours to examine in 
the next experiment; firft by a good teft, in expofing it to 
lime water; and he fays, “ Some yellow particles were feen 
floating upon the lime water; thefe particles probably arofe 
from the refinous fubf{tance ufed in faftening on the cap of the 
_ receiver being diffolved by the nitrous gas formed during con- 
denfation, Here then was the lime water affeéted. ,I fay 
with confidence, thefe flocculi in ihe lime water were from 
the carbonic acid produced, and why they appeared yellow 
was from their being feen through the gafes, being clouded 
with an orange colour, which, as he obferves, they put on 
when they were condenfed. 

That acids are neceffary in forming oxigen gas, I hope ap- 
pears very clear from my experiments; therefore when it forms 
combuftion with inflammable bodies, it is rational to fuppofe 
that an acid will appear upon its decompofition. If the com- 


buftion is agtive, as in the French experiments in condenfing 
oxigen 


__ Mr, North- 
more’s experi= 
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Remarks on oxigen and hidrogen gafes, the heat produced is fo a€livé 
eae tee as to make an explofion of the gafes; but if a flow combul- 
ments. tion; it will leave the oxigenized acid ina gafeous ftate, as 
catbonic acid gas, which, I fuppole, was the cafe in Mr, 
Northmore’s experiments, His next experiment of examin- 
ing the acid: He compreffed the gafes upon two {cruples of 
the folution of potath; he fays, ‘‘ there was fearce enough 
acidity to tinge the edge of the teft paper ; of courfe, I could: 
not effet the formation of the nitrate of potahh.” But always 
to affign fome reafon for the failure, he fays, ‘‘ This quantity 
| (of gafes) was hardly fufficient for the receiver’s capacity,” 
| but there was the fame quantity in this experiment as in the 
others; nay, in the next experiment (the fixth) there was 
| identically the fame quantity and in the fame proportions; and 
| in this fifth experiment, he found fo little acid, as he fays, 
“« Scarce enough acidity to tinge the edge of the teft paper ; 
of courfe I could not effeét the formation of the nitrate of 
potafh.” Now upon the fuppofition that the carbonic acid 
was formed, it would unite with the potafh, and therefore 
the mixture would be Jefs faturated with it: But if the acid 
| was fa ftrong as he fpeaks of in the fixth experiment, from the 
very fame procefs, as be fays, “ Which moifture was ftrongly 
acid to the tafte, coloured litmus, and when very much di-« 
luted with water, aéted upon filver.””. Now if Mr. Northmore 
will confult the writings of chemifts, (Dr. Black’s lectures, for 
inftance); in Vol, II. the door fays, ‘* that the nitric acid 
requires a little water to reduce it to the flrength of aqua for. 
| tis; in order to a&t upon filver, therefore, in this experiment, 
| the acid muft have been in the concentrated ftate of the nitric 
| acid, as it required water to be diluted to make it aét upon 
filver; but probably Mr. N. does net know that water ims 
pregnated with hidrogen gas will colour filver; which I fup- 
| pofe to have been the cafe here. 
This reafoning muft appear to be moft extraordinary: this 
va{t quantity of ‘nitric acid produced was even to penetrate 
into the cap of the receiver; but very unfortunately for this 
fappofition, chemifts-are of opinion that acids will not dif-_ 
folve refins. Mr. Hatchett has promoted their operation upon 
each other by ufing the Rrong nitric acid; but this was a diff, 
eult and tedious procefs, not during the tranfitory ation of a 
little time, by comprefiions and where the refin was fo cons 


cealed ; 
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cealed; fo that the acid could not get to a& upon it, being Remarks on 
placed yebltie the cap of the receiver; therefore the fmall Mr. North- 
quantity of weak acid formed in Mr. N.’s experiment could =F hy araistl 
not rationally be fuppofed to have penetrated to it, even if it 
was in a high concentrated ftate; but it muft have been much 
diluted with water, as there was water alfo produced in this 
experiment; Alfo, if it was in this high concentrated ftate, 
and in that abundance as to enter into all the crevices, it 
would eafily have been deteéted, and his fifth experiment was 
for this purpofe, but it failed ; ke could find no nitrous acid. 
In experiment the feventh, he fuppofed he had formed am- 
moniay and he fays-in this very experiment, ‘¢ Some vapour | 
was generated, which was, as ulual, ftrongly acid.” How 
comés it that this acid, which was fuppofed to find out the 
refin, fo perfeG@ily concealed, could not find out the ammonia, 
which was formed along with it in the procefs, and fo univer- 
fally difperfed as to form white clouds. 
The third experiment: ‘‘ Two pints of carbonic. acid ind 
two of hydrogen was fubjeéted to condenfation. The. refult 
was a watery vapour, and a gas of rather offenfive {mell.” 
This compreffed gas I found to be fimilar to Mr. Cruikthanks’s 
gafeous oxide of carbon from the acid. air and the phlogiftic 
air faturating each other. 
Mr. Northmore apologifes for giving thefe experiments 
‘until he had brought them to a greater degree of perfeétion,”’ 
but at the conclufion he alfo fays, ‘* Befides the above, I have 
made various other experiments with different gafes, 8c.” 
But as he fays nothing more of thefe imperfe@ experiments, there 
are no hopes of his correcting them; he appears to have ex- 
haufted his refearch, and we have feen with what fuccefs. 
There appears fuch an ardent defire to fupport the Lavoifierian 
theory: but if it has always failed from the experiments of 
Lavoifier himfelf, Mr. Cavendifh and others, I am afraid we eo 
have little to expeé from thefe new fupporters. I might make 
many other obfervations, but thefe will, I prefume, be 
thought enough. . 
It will be expected in contradiGing Mr, N.’s experiments Experiments of 
I thould make fome of my own; I muft own my apparatus (omPrenn oR 
was not fo good as his; yet I hope fufficient to prove my 
opinions. I had the barrel of a large blunderbufs, and ftop- 
ped its priming hole, and having filled it either with fand or 
: diftilled 
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diftilled water, I then tied to its mouth a bladder filled with 
the different gafes I wanted to comprefs. Upon pouring out 
the fand or water into the bladder, the gafes entered the bar- 
rel; and then having a ftrong iron ram-rod made’ perfeélly 
ss air-tight, it was forced down upon the gafes by a long 
yale iron lever, by which means I was capable of making a ftronger 
condenfation than reducing them to one fifth of the volume.’ 
They gave out The refults of thefe experiments were, that all the different 
se and moift- safes, by being compreffed, gave out heat and moifture ; The 
hydrogen gas, the greateft proportion of moifture to its: {pe- 
Oxigen and hy-Cific gravity. That when oxigen and hydrogen gafes were — 
i gave = compreffed, there was an acid which produced floceuli in 
lime water; and that nitrogen gas was not neceffary to the 
production of the acid, but rather retarded its produétion. 
The nitrogen gas obtained by the nitric acid and animal fub- 
flances ought not to be ufed in thefe experiments, as it ts 
partly acid of itfelf; but the nitrogen of the atmofphere ought 
to be made ufe of, being previoufly paffed through lime 
water. . 
Mr. Nicholfon, I have condenfed this communication as ° 
much as pofible, in order that it might not occupy too much 
room in your Journal. JI am 


Your’s, &c. 
H. B. K. 
London, February, 15, 1806. ' 
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On the Conftruéion of the Sails of Ships and Veffels. By Mau- 
coum Cowan, F/y. Cuptain in the Royal Navy. * 


The fails of Ir appears from the conftru€ion of the fails of fhips and 
fhips have been veffels, belonging to every nation, that it is a fubjeét no one 
long without a5 hitherto taken much pains to inveftigate; but the maritime 
improvement. 

' world have been content to ufe them, as they found them, 
every one following the beaten track of his i saga 
_ without examination. 


* Extracted from an flay; by the i who sii oneal pa- 
tent for the fails, 


ty! 


That 
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‘Thiat the fails of fhips have been hitherto fo conftructed by 
all European nations, fo as to be only managed with great 
labour and danger; and that when managed with the greateft 
{kill, they are very far from being of that utility which they 
ought to poflefs, and are capable of having, is inconteftible. 

Ships are driven.on fhore every winter, which might, with They areiiorkea 
with difficulty 
proper fails, have efeaped every danger. The lofs of one 214 ganger. 
fail, in many fituations, is followed by the inevitable lofs of 
the. fhip and crew. Sails are often fplit in hauling up to | 
reef, and it may be neceffary to reef a fail that is worn, to 
preferve it from fplitting ; hence the neceffity of the fails being 
conftruéted to reef without ftarting tack or fheet. 

Many fhips have been loft by not having time, or drift, to 
haul their courfes up, to reef them on. the yard, by which 
they rifk their {plitting ; a ¢ircumftance which alone muft con- 
vince the feamen of the utility of having fails that can be 
reefed without taking their effe@ off the fhip. 

Many dangers may be avoided, by carrying fail with fafety_ 

_ to the mafts and yards. A thip can carry.top gallant fails 
that reef at the foot, with fafety, when other fhips muft furl 
theirs; an evident advantage in many fituations. 

The top fails of fhips, with one or two reefs at the foot, can Advantages of 
be reefed in a minute by one feaman at each lower yard arm, seca 
while they remain fet with the top gallant fails over them, by foot inftead of 
only fettling the hallyards; by .which a fhip in fqually ee eres 
weather, on many occafions, would have a great advantage, 
particularly in chace, .&zc. or when caught by a fudden fhift 
of wind ona lee fhore, or obliged to haul fuddenly to the 
wind from failing large. 

~The facility with which fails that reef at the foot, can at all 
times. be managed, would enable fhips to make quicker voy- 
ages, and prevent them often, when weakly manned, from 
detaining ficets; by the difficulty and danger of carrying 
fail, being entirely removed, muft enable merchant fhips to list of E 
be navigated with fewer hands, which would be a confider- : 
able faving of expence, and a great advantage in time “4 war 
in particular, when men are ép: f{carce.. 

If the fails were made with horizontal cloths and feams, The feams ought 
the fails would ftand better, particularly ina gale of wind ; te be hosizontal. 
‘as ‘the ftrongeft. direQiion. of the cloths and feams would be 


2 Sela to the greateft force of the wind, which aétsherizon- 
ia tally 5 
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tally; and fhould the fail {plit in that direétion, it would ftill 
remain full, and be lefs liable to blow away altogether, which 
is generally the cafe when a fail {plits in a vertical dire@tion. 
Storm ftay fails fet purpofely with the cloths horizontal, Rive 
proved this beyond a doubt. 
nie Many feamen are loft every winter, by falling overboard 
_ from the yards while reefing the fails, as it is more dangerous 
and requires longer time to perform in a gale of wind, than 
furling the fails, which is not fo often neceflary as reefing. 
Oiiieradvans Ships may fometimes avoid a lee fhore, by carrying a timely 
vache im- prefs of fail, and when in that perilous fituation, in a gale of 
a; ™ wind, the fafety of the thip may folely depend on the fails 
. being kept fet; though it may be neceflary to reduce them, 
either to fave them, or eafe the fhip. The common fails 
require to be. hauled up, to be reefed, at the ritk of fplitting 
them, at atime perhaps, when the fhip is in imminent danger, 
from the want of fea room; and the beft feamen of the crew 
muft be fent on the yards when they pofiibly may be much 
wanted on deck. t 
Whole fleets are often caught by afudden fhift of wind, of 
a lee fhore, thrown into confufion, and obliged immediately 
to reef their fails, at the fame time the thips may require the 
whole of their crews on deck, to attend the working of the 
fhip, to keep clear of each other; particularly when it 
happens in the night time, with the wind fqually and vari- 
able. 
When flips from reign voyages, enter the Englifh or 
Irifh channels, in the winter time, when the days ate fhort, 
andthe nights long, with weak or difabled crews, or men 
not accuftomed to cold or froft, fuch as Lafears, Negroes, &c. 
it is with the greateft difficulty they can be prevailed on to 
go aloft; but fhould they get-on a lee fhore, which all fhips 
are liable to, and witha helplefs crew, nothing can exceed 
dhe horror of their fituation, fhould they not be able to pro- 
portion their fail to the wind in time to fave the thip, 
Naval improvee To facilitate the working of fhips, by the moft approved 
ments are of = means, is an objeét of greater confequence to a maritime 
oc watha gave, naldioh than many are aware of, even in a commercial point 
of view. The little alteration, that has been made in fhipping 
for many years paft, fhews with what indifference .attempts 
at peagetgncas have been regarded,:many of which have 
been 
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been tried, proved, and negle@ed, while others have failed 
from. the unavoidable expence, neceffarily attending all ex- 
periments on a large {cale, which require repetitions to bring 
to perfeGtion; or from partial interefts or prejudices, being 
oppoled with fuccefs (which not unfrequently happens) to 
improvements of general advantage, And many are apt to 
{uppofe that. particular arts and fciences are brought to the 
higheft degree of perfeétion they are capable of, though ex- 
perience every day convinces us to the contrary. 

The largeft hips might be much more eafily navigated, if 
the improvements on capfterns, windlaffes, blocks, hawfe-~ 
holes, &c, were univerfally adopted from the great reduction 
‘of the friGion.. | 

The. following explanation will be eafily underftood by 
thofe who are acquainted with the conftruGtion of a fhip, See 
Plate VI. ' 

The courfes and top gallant fails are to be reefed from the 
deck, and the top fails by one man at each lower yard arm. 

_ A. The after-part of the fails. 


931 


Defcription of. 


B. A ftrong band on the after-part of the fails, fewed on at aes 


the upper part only, and roped at the lower part. 
C. The long clews of the courfe, formed by the bight of 
the leech rope and rope of the reef band with thimbles, feized 
in above the tack blocks, for Jafhing the lower clews to. 

D. The tacks and fheets fitted to the upper clews of the 
' courfes with thimbles above the tack blocks. 

E. The buntlines, brought up through the thimbles H, on 
the foot ropes of the fails, and bent to the cringles I, on the 
ropes of the reef bands, 

F, A {mall rope or gafket, rove, occafionally as a reef line, 
through eyelet holes, under the reef bands, and made faft to 
the middle fail, for confining the fail when reefed, in the 
wake of ‘the reef bands. 

_ G. Thimbles in the clews and earings. 

__K. Thimbles:on the foot rope with the earings rove through 

them. 

LL. The reef tackle pendants, paffing through thimbles in 

‘the clews and leech of ‘the top-fail, and brought up and bent 

to the cringles above the upper reef band. 

’M. A boom tackle or burton hooked to the reef pendants. 

N. The ctow-foot legs to the’top gallant buntline. | 
* fe) N, B, 


portion to the rate of the fhip: for the firft rates; 32, or | 


~-gun fhip’s courfe is reduced in weight about 200lbs. as the 


Initructions for 
yeefing and 
fetting the 


12ilSe 


| lines, and i a fingle buntline with a crow-foot, © 4). 


{maller than the leech ropes, as the foot of the fail will be 


foot inftead of the head, but more reefs may be added if 


from the thimbles in the upper clews, haul up the flack fail , 
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N. B. The reef bands.are fewed by the upper part, to the | 
after part of the fails, to prevent the ee from game the | 
fails, when the whole fail is fet. mar SG 

The rope of the reef band of the courfe, is the fame iia | 
as the common foot rope, and the foot rope’ muft ‘be in pro- 


4 inch; fecond rates 32; third rates, 3 inch rope as the 
quantity of fail below the reef band does not require fo ftrong 
a foot rope, as when the whole fail depended on it. 

The rope of the reef bands of the top fails, fhould be 


confiderably ftrengihened, when reefed. | 
Thefe fails are not fo heavy as the common ones; a74 © 


points, bands, and eyelet holes of the old reefs are not re- 
quired, nor any additional geer. 

Men of war will find one reef at the foot of the top fails, 
very ufeful in chace in {qually weather, or when obliged to © 
haul fuddenly on a wind, &e, 

Merchant fhips will only require two reefs in the top fails, ‘ 


as the fquareft part of the fail is taken off, by reefing at the | 


neceffary. — 
When the eaueles are to be reefed, caft off the haiigen clews, | 


by the buntlines. and haul tort the reef line, one part, at a 
time, from the middle of the fail, towards the clews, and | 
make it faft round the upper clews, fo as to confine the lower } 
clews. / 

To fet the fail, reeve a few turns of the Lidetian for the | 
clews, and haul them down, eb the reéf Jine, and 
buntlines. } 

To reef the top fails, fend a man up to each lower yard | 
arm, fettle the hallyards, and haul the fail down by the reef | 
tackles, and pafs the turns of the. earings, through the | 
thimbles in the earing cringles, and on the foot of the rope, |) 
and make them faft. Hoift the fail tort up, baul through the | 
flack of the buntlines, and haul tort the reef lines on each — 
fide towards the clews, and make faft, : 

The top gallant fails are reefed from the deck, bia the cle | 


ne | 
Ms a) 
T * 
tn. 5 
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The buntlines and reef line will confine the flack fail, 
when reefed, clofe up the wake of the reef bands; and the 
buntlines will.only require to be kept hand tort, as is atual, 
to prevent)them from chafing the fail. . 

The flack fail of the roof of the top fail, will be kept, 
extended. tort, acrofs the foot, by the reef pendants pafling 
through cringles in the leech, 

The ends of the clewlines may likewife pafs through cringles, 
in ‘the leech of ‘the top gallant fails if neceffary. 

The reef lines, if. neceflary, may be in feparate pieces, 
Pama hi inthe middle and quarters of the fail. 


4 y 
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Experiments on condenfed Gafes. By T.N ORTHMORE. 


tn ~To Mr. NICHOLSON, 
_ SIR, 
I NOW take the liberty of prefenting you with a con- Experiments on 
tinuation of my experiments upon the condenfation of the spreeaiobiiiediles 
gales, but firft beg leave to make one obfervation, viz. that 
the quantity of gas faid to be injeGted in each experiment, 
cannot (particularly in the preceding article) always be 
- depended upon; for its tendency to efcape is fo conflant and 
powerful, as frequently to elude every effort of mine to 
prevent it, and if it can find no other exit, it will fometimes 
efeape by the fide of the pifton of the forcing pump. In the 
preceding experiments I have endeavoured as much as poffible 
to obviate this evil, but not always with the fuccefs that I 
could with. 

Repeating the eighth experiment mentioned in my former Nitrogen con 
letter, (fee Vol. XII. p. 372-3) viz. the condenfation aera 
nitrogen upon lime*, in order to difcover the caufe of the nitrate. 
lofs of colour in the nitrogen, I perceived that this arofe from 
‘its’ fixation, and a nitrate of lime was the refult. This ex- 
periment, on account of the elafticily of nitrogen previous 
to its change of habitude, requires fome caution; for one 
of my beft receivers, three-eigbths of an inch thick, was 


* Your marginal note fays erronoeufly lime-water. 


fhivered 
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fhivered in pieces with a violent explofion, after I had fet it 
afide to fee the effe& of time upon the-eompreffed gas. 
Nitrogen and Experiment 9. Upwards of a: pint of nitrogen was con- 
gations oxide of denfed, and upon. this: T pumped one pint: of gafeous oxide 
Oevied, cave of carbon. The colour of the nitrogen was deftroyed ; 
nitrous acid, &c. nitrous acid wag formed; and upon colleéting the liberated 
~  gafeous oxide, it burnt not unlike alcohol. “The two gales 
together were at firft highly claftic. ae 
Explofions ate From the facility with which nitrogen becomes united 
oe ie and fixed in various bodies, and from its’ expantfive force 
nitrogen. : 4, cenit 
when liberated from that ftate, I know not whether T am 
fuficiently warranted in fuggefting an opinion, that the 
explofive force of various compounds may in a great meafure 
be attributed to the fudden liberation of this fixed gas. To 
this caule I partly attribute the fulminating filver of Berthollet; 
the fulminating gold, and various nitrates; and the deto- 
nation which accompanies the decompofition of ammoniac 
by oxigenated muriatic acid gas, 
Attempt tofire Exp. 10, Having been unfuccefsful in my endeavours to 
beta inflame phofphorus by the compreftion of atmofpheric air, 
(fee Exp. 4.) I now tried oxigen, but with ‘little better effeét. 
The phofphorus appeared to be fomewhat difcoloured, and 
I thought had a tendency to liquify, as it does when put 
upon a heated plate of iron. Indeed I have no doubt that 
‘Some heat is generated by the condenfation of air, fince the 
thermometer rifes upon external application to the receiver, 
Oxigenated £xp. 11. Upon the compreffion of nearly two pints of 
muriatic acid @xjgenated muriatic acid gas in a receiver two and a quarter 
Sen kd cubic inches capacity, it {peedily became converted into a 
highly volatile yellow fluid, of fuch extreme volatility under the common 
ae conden- | reffure of the atmofphere, that it inftantly evaporates upon 
opening the {crew of the receiver. I need not add, that this 
fluid, fo ‘highly concentrated, is of a moft infupportablé 
pungency. When atmofpheric air was pumped into the 
empty receiver, it was {peedily filled with denfe white fumes, 
There was a trifling refidue of a yellowith fubftance left after 


the evaporation, which probably arofe from a {mall portion of 


the oil and greafe ufed in the machine, mixed with fome 
of the concentrated gas; it yielded to fulphuric ether, and 
deftroyed vegetable colours. | 


This 


| 


i 
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This gas is very injurious te the machine, and ‘on that ac- 
eount difficult to: work. 

Exp. 12. Upon half-a pint of oxigen was inje&ted one Oxigenated me- 
pint.of oxigenated muriatic acid gas: The refult was a orice ba . 
_ thicker fubftance which’ did not fo foon evaporate, and @ a thicker fluid. 
yellowifh mafs was left behind. . uh 

Exp. 13. Upon half a pint of nilrogen was injeéted*oné€ Oxigenated mu- 
pint of oxy-muriatic gas, “Phe refult was a fill thicker! fub- [0 & oar 
flance, and the yellow colour deeper, nor did it appear to iY 
a& fo powerfully upon vegetable colours, Much of the 
greafe of the machine was carried down in both thefe laf 
experiments, which formed part of the yellow refidue, and 
yielded only toether. 
_ Exp. 24. Having condenfed about a pint of carbonic acid, Receiver burt,‘ 
the receiver very unexpectedly burft with violence. This ¢¥tioa. 
emcumftance I attribute to the vicinity of the furnace, and 
i mention it to guard others againft ftanding too near a fire in 
thefe experiments; nor perhaps may it be ufelefs to add 
another precaution, that of ufing goggles, or at leaft a thick 
plate of glafs when examining the refults. 

. Tnow took a new receiver of three cubic inchés of capa- Carbonic acid, 
city, and pumped in one pint of carbonic acid, and upon erg 
this rather more than a pint of oxigenated murialic acid gas, ‘ 

The union produced a Jight fap-green colour, but no fluid, 
though vas ufual the oil of the machine had retained enough 
efficacy to.deftroy vegetable colours. 

_ Exp.15. Upon rather more than a pint of hidrogen, which Oxigenated mu- 
was highly elaflic, were compreffed two pints of the oxige- sathnieden 
nated muriatic gas. The refult was a light yellow-green 

colour, and no fluid. Some finoke or vapour feemed to iffue 

out of the receiver upon turning the fcrew, and the gas was 

highly defiruétive of colouring matter. Pee 

Exp. 16. I now proceeded to the muriatic acid gas, and Wouriaticacid 
upon the condenfation of a fmal! quantity of it, a beautiful 2 as 
green coloured f{ubftance adhered to the fide of the receiver, itm é 
which had all the qualities of muriatic acid ; but upona large 
quantity, four pints, being condenfed, the refult was a 
yellowith-green glutinous fubftance, which does not evapoe 
rate, but is inftantly abforbed by a few drops of water ; it is 
of a highly pungent quality, being the effence of muriatic’ 
acid, As this gas eafily becomes fluid, there is little or no 

elafticity 
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Sulphureous 
acid gas con- 
denfed by pref- 
dure, 
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elafticity, fo that any quantity may be condenfed without 
danger. My method of colleéting this, and other gafes 
which are abforbable by water, is by means of an. exhaufted 
florence flafk (and in fome cafes an empty bladder) conneéted 
by a flop-cock with the extremity of the retort. 

An idea here occurs to me, that the facility of fixation 
whieh is the property of the compreffed muriatic, oxy-muriatic, 
and fome other gafes, may be made of fome utility to the 
arts, fince by previoufly pouring in a little water, or other 
fluid into the receiver, an acid may be obtained of akmoft any 
degree of concentration, . 

Exp..17... Having colle@ed about a pint and a half of — 
fulphureous acid gas, I proceeded to condenfe it in the three 
cubic inch receiver, but afler a very few pumps the forcing 
pifton became immoveable, being completely choked by the 
operation, of the gas. A fufficient quantity however. had 
been compreffed to. form vapour, and a thick flimy fluid of a 
dark yellow colour began to trickle down the fides of the 
receiver, which immediately evaporated with the moft fufe 
focating odour upon the removal of the preffure.’ This. ex- 
periment corroborates ihe affirmation of Monge and Clouet, 
mentioned in Accum’s chemiftry, vol. I. p. 319, viz, that 
‘* by extreme artificial cold, and a ftrong preflure exerted at 
the fame time, they rendered fulphureous acid gas fluid. 
From the injury which this gas does to the machine, it will 
be very difficult to perform any experiments upon its eleétive 


-attraGtions with the other gafes. 


I remain, Sir, 
Your obedient humble Servant, 
T. NORTHMORE. 


Devonfhire Street, Portlund Pluce, 
feb. 15, 1806, 
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Oe the setlegiihcte that Muriatie Avid is pore Oui igen ni 
Dolan Ina Letter from Mr. J. Martine . 2 


is To Mr. NICHOLSON, 
eae | Me 


Late experiments in galvanifin have furnithed faffieient Fa@s induced in 
grounds to fufpest, that the muriatic acid is an oxide a pebiabed 
hidrogen, and I have been fomewhat ftrengthened ‘in this Suds be 
‘fuppofition by the well known faé, that hidrogen gas is may be an oxide 
always liberated upon effeéting a‘ folution of tin in muriatic ry 5 
_ acid: this phenomenon has been accounted for, by fuppofing 
the’ water which held the muriatic acid in folution to be 
decompofed ; its oxigen feizing the metal which thereby 
became difpofed to be taken up by the acid and the hidro- 
gen, the other conftituent part of the water being liberated 
under the form of gas: however plaufible this hypothefis 
might feem, I did not think it perfeétly fatisfattory, for if 

the acid confifted of oxigen and hidrogen, part of the oxigen 
_ might unite to the metal to render it fit to be diffolved by the 

-Temaining acid, and its hidrogen of courfe given out under 
the gafeous form, in this cafe no decompofition of the water 
would’ take place, or at leaft thefe phenomena might happen 
without that decompofition. To clear up thefe doubts I Experiment. 
procured an earthern tube into which was introduced fome car = 
iron wire; the tube was made to traverfe a furnace; to the frcie dectigates' 
one end was luted a bent tube, brought under the fhelf of a ted feafalt by 
pneumatic trough, and to the other was adapied a tubulated “Sire ipesd 
retort, containing fome muriate of foda carefully freed from ignited iron. 

its water of cryftallization When I fuppofed the iron wire Pia i 
was fufficiently ignited, I affufed fome denfe fulphuric acid 

over the muriate of foda; as foon as the atmofpheric air 

which the veffel contained was nearly expelled, hidrogen gas 

was liberated from the other extremity of the tube in con- 

fiderable quantities, mixed however with a {mall portion of 

muriatic acid gas; after phe operation had been fuffered to go 

on “fome time, the apparatus was taken to Pieces, and 
cryftals of muriate of iron were found in the tube. May 
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Tt is inferred 


that this came 


from the acid, 


Fa'al effects of 
the foul air of 
an oil ciftern. 


Dimenfions of 
the ciftern. 


Appearance of 
the oil. 
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we not from this experiment be fufficiently authorized to 
conclude, that. muriatic acid is compofed of oxigen and 
hidrogen, and that hidrogen gas is liberated in confequence 
of part of the oxigen of the acid uniting to the metal to 
predifpofe it to unite to the remaining acid ? 

It is to be remarked, that the hidrogen gas | was liberated 
in fuch abundance as to do away every idea, that it might 
proceed from any water which the gas accidently held. in 
folution, 

Should you deem thefe obfervations of “faltnent sate 
an infertion of them in your valuable journal will greatly 
oblige, 

Sir, 
Your moft obedient, 
and moft humble Servant, 
J. MARTIN. 


Crown-Court, Old Br. ad Sircet, 
February 20, 1806. 
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Subfance, of « Memoir read before the Society of Emulasion, 


at. Amiens, by Mefrs. Rexnarp and FAC QVERe onthe 
foul Air of Oil Cifterns *. 


M. ACHILLE POULAIN, foap-maker at Amiens, 
and one of his workmen having been killed by the foul air 
of an oil ciftern, into which the latter had fallen in an attempt 
to cleanfe it, and the former in endeavouring to fave the 
man’s life, Mefirs. Reynard and F acquer were induced to 
make an analyfis of the deleterious vapour which had caufed 
this melancholy accident. 

The ciftern meafured about twelve feet in every direétion. 
Its mouth is fecured with a fall cover which completely 
excludes the external air. 

The vegetable oil, of which only a {mall quantity at a time 
had been depofited in this ciftern, was thick, vifcid, and even 
in fome places gelatinous, yielding a ftrong rancid efflavitim. 


a * Annales de Chimie, Vol, LVI. . 
; A lighted 
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A lighted candle on being let down into the ciftern, was 
inftantly extinguifhed. 
The furface of lime-water, when included for a few 
“minutes in a broad veffel, was flightly tinged with prifmatic 
colours. 
‘To obtain the gas for experiments, bottles filled with water 
‘were lowered into the cifterns, and emptied. at various 
depths. 
On the gas obtained from about two feet below the mouth Obfervations on 
of the ciftern, the following experiments were tried : the gas. 
A. A cylindrical veffel being filled with the gas, kept in 
contaét with lime-water, during fifteen days, with frequent ~ 
fhaking, caufed a fmall diminution in the bulk of the gas. 
2. The fame experiment repeated with ammoniac offered 
a fimilar refult. 
Thefe two experiments denote the prefence of carbonic 
acid gas, 
3. The gas remaining from the two former experiments, 
_when put in contaé with liquid hydrogenated fulphuret of 
- potafh, underwent an abforption of eight centimes; which 
-muft have been oxigen. pris 
The gas taken within a foot of the bottom of the ciftern It contained © 
afforded fimilar refults, only the proportion of carbonic acid °* onic acis: 
gas was greater. That which remained after the effeét of | 
reagents was azote, as the following phenomena prove. 
1, A lighted candle was extinguifhed by immerfion in the 
gas at the upper part of the cylindric veffel ; but it remain- 
ed burning if the veffel was previoufly opened for a few 
feconds, 
2. The veffel when reverfed loft none of the gas contained 
in it; and the light was extinguifhed when introduced. 
8. The luminous combuftion of phofphorus in oxigen gas 
(the formation of nitric acid with this gas and oxigen gas not 
having been tried) was confidered a pofitive proof of its 
nature. 
This noxious gas was found to contain, 
Upper Part, Ls haa Lower Part, — Analyfis. 
Azotic gas - 86 Azoltic gas. =; (=) ).80 oh 
~ Oxigenated gas - = 8 .» Oxigenatedgas -.- 6 
Carbonic acid gas - 6 Carbonic acid gas - 14 
“100 100 
S 2 The 
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Chemical “The nature of this gas does not admit’ of purification t by 
an lime or ammonia. Thele indeed deftroy the carbonic acid, 
the foul air, but have no influence on the azote, 

Mechanical ° Mechanical means are the only methods by which any con- 
means more ef- fiderable quantity of this air can be f{peedily removed; fuct: 
‘incu as the fring of gun-powder, the ufe of ventilators, &c.. . 
Deftrudtive ef- The refult of this analyfis is rather furprifing, as, inflead of 
fects of confined 4 (yperabundance of carbonic acid gas, which was fuppofed 


air caufed b Ds 4 . 
the i of to be the caufe of the deftru@ive effets of this confined air, 


azotic ga» azotic gas has been found—a gas lighter than atmofpheric air. 
Theory. The theory of this refult feems to be, that the oil having 
deprived the enclofed air of its oxigen, leaves only the azotic 
gas at liberty. . 
XIV. 


Extra& from a Memoir, by Megrs. Fourcroy and VAvQue- 
LN, onthe Phenomena objerved in, and the Refults obtained 
from Animal Matter, when a@ed upon by Nitric Acid. Read 
at the ie ational dnftitute, by A. Laucier.* | 


Berthollet’s ‘Tue exiftence of azote in animal fubftances has been de- 
SaPectEIRAE o” termined by the experiments of M. Berthollet, and the difen- 
: gagement of this principle, when treated with: nitric acid, ‘is 
among the most .ufeful of modern difcoveries in chemiftry. 
a=repeated. . Melfirs. Fourcroy and Vanquelin, on repeating thefe expe- 
et _ ¥iments on mufcular fibre, have added fome interefting fi 
_ to this valuable faa. 
The following is a fummary. of their experiments, and of 
‘the refults which they obtained. 
Nitrous acid with SecT. 1. ‘A mixture of 150 grammes of mufcular flefh, 
mufcular eth — with an equal quantity of nitric acid, at 32 degrees, and water, 
gave azote and 
fome carbonic Put into a mattrafs, and heated till it boiled gently, gave 96 
acid. cubic inches of gas, containing nine-tenths of azote, and one- 
; tenth of carbonic acid. a4 
The refiduum The'refiduum.confifted of, 1, Matter which had not loft its 
pid i original fibrous formation; 2, a iyellowith liquor; 3, a greafy 
liquor, anda ‘/fubftance, of a yellow colo, which floated on the. a wal 
greafy fubftance. the liquoté'ti: ei 24ca/ aod wo 


* Aunales de Chimie, Vol. LVI. p. ‘OW. 
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After (eparating the greafe, and filtring the liquor,. the re 
fide was fubmitted to the following experiments, 

To boiling water it gave a lone colour, and the property 
of reddening vegetable blues: After wafhing in feveral wa. 
ters, it continued to turn the colour, though it ceafed to give 
acidity. Watfhing rendered its colour deeper than at firft; 
‘and ui lieth diffufed in a little water, it fill reldauedl paper ae 
turnfol.. 

Its folution in alcalis was of a deep blood colour. . It was 
precipitated by acids in yellow flakes. 


.. This, matter feels fat and pitchy; has a rancid fmell, and The fibrous 
very ‘bitter tafte. rage refembles 


The fufion.and-{welling which it undergoes when placed on | 
hot coals, the greafy vapour, and _ fetid bolita produced by 
this. operation; the, {mall quantity of coal which it leaves, : 
fhews. its,.refemblance. to fat fubfiances, rotsuiftianding its 
acidity... 

Sect. 2. Ona clofer inveftigation of the yellow matter, - 
the following charaéteriftics and properties were obferved.: 

‘Tt fo faturated alcalis ‘as nearly to mafk their properties.— yy geurates 
Its combinations with potafh and ammonia lathered like.,foap alkalis. 
and water, and are not,decompofed by carbonic acid,, but 
precipitated the ae rsh sw and lead in ysllaypith 
white ‘flakes, 

The yellow matter decompofed alcaline carbonates, in the Decompofes sat< 
cold, with effervefcence, and likewife the acetate of potath, 5° 
with the affiftance of water, anda gentle beat. 

The authors of the memoir next made ule of alcohol, “mete It is a yellow 
found: that the ‘yellow matter was compofed of a {mall quan- spel sid 
lity, of fat, which was taken up by the alcohol; and of: an 
acid, which, on account of its colour, they denominated 
*¢ yellow acid.” This acid, when deprived of its fat, which 
occafions ah alteration in its properties, was of a deeper co- 
jour, more readily reddened the paper of turnfol, did not 

melt in the fame manner as before, nor exhale the fame rancid 
{mell, but fetid and ammoniacal vapours. 

The yellow acid is diffolved in the fat, to which it com- The yellow li- 

municated acidity and rancidnefs. It combined with ammo- or Pe 
alas and deprived it of its {mell; and by diftillation it yielded fifting of azote, 
“all the produéts of animal: fubftances. Its conftituent princi- hydrogen, car- 

bon and oxygen, 
ples, therefore, are azote, hydrogen, carbon, and oxigen; and 


it paul be placed among animal acids, 
Sect. 3. 
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Experiments on 
the nitric acid 
wherein the 
tufcular fleth 
had been de- 
compofed. 
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Sect. 3. The combination of yellow acid and fat; on being 
again fubmitted to the aétion of nitric acid, at a temperature 
of about. 50 degrees, underwent no remarkable alteration.— 
Its colour changed from yellow to white; its fpecific gravity 
was diminifhed, as was likewife its bulk ; but without any 
motion or effervefcence in the acid. Blue colours were 
deeply reddened by it; it diffolved, as before, in the ley of 
potafh, to which it communicated an orange-red colour, and 
had an extremely acrid tafte. The aétion of nitric acid upon 
this yellow matter feems confined to giving it properties which 
make it approximate to an oily ftate, without copes ie its 
original acid charaéter. 

Secr. 4. It was of importance that the nitric acid with 
which the mufcular flefh had been decompofed, thould be ex- 
amined. ' Its yellow colour refembled that of the folution of 
chromate of potafh. When faturated with carbonate of pot- 
ath, the liquor at firft acquired an orange colour, afterwards 
it became turbid, and depofited a {mall quantity of orange 
red powder. On diftillation, this mixture afforded a clear 


| liquid, void of colour, of a rancid fmell, containing a little 


ammonia, probably formed by the nitric acid. What-remained 
in the retort, was of a blackifh brown colour, but. it was not 
farther examined. 

A colourlefs liquor, having the — tafte and fell, was 
afterwards obtained by diftillation of another portion of the 
nitric acid ufed in the decompofition of the mufcular flefh. 
The liquor remaining in the retort became yellow by concen= 
tration, and its re-aétion upon nitric acid was quickly per- 


ceived in ‘a copious emiffion of red vapours. When reduced 


to 40 grammes, flattif cryftals were formed in a thick mother- 
water, whofe tenacity was fimilar to that of the folution * 
_ 

‘This mother-water poffefied an acid bitter tafte, arid on 
the addition of a little cauftic potafh, became of a blood-red 
colour: mixed with alcohol, it depofited a white flaky fedi- 
ment, which afterwards formed itfelf into fine Ce 
grains, of a pleafant acid flavour. 

Five decigrammes of this falt, on being calcined, left 21 
centigrammes of yellowifh very light refiduum, which effer- 


_-vefced and were diffolved in nitric acid, and on being’ evapo- 


rated produced cryftals of fulphate of lime and nitrate of 
potafh. ; 
This 
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- This. faline». precipitate, obtained. by means of alcohol, 
was afcertained to-be a mixture of fulphate of lime and acide 
ulous dDxalate of potath, : 

_ The mother-water, afier precipitation with alcohol, gave a 

fecond precipitate with lime-water, confifting of oxalate of 
lime. After this double operation with alcohol and Jime- 
water, the mother-water, on being gradually evaporated, be- 
Game converted. into the brown vifcid fyrup, of a bitter tafte, 
like that of walnut thells.. This being mixed with a good 
quantity of alcohol, coagulated, and threw down a plentiful 
precipitate of white matter, This matter was very pure ma- 
late of lime, the alcohol having retained the yellow acrid fub- 
ftance. | 

The learned authors of the memoir, of which we din Concluftonsé 
given this detailed anita conclude from the faéts above 
flated, 

»-4doThat the mufcles. contain potafh, lime, oa fulphuric 
acid,-or perhaps fulphur burned by. nitric acid. 

_.2. That a portion. of the mufcular fibre, or rather the cel- 
oles membrane with which it is enveloped, was converted by 
the action of the nitricacid into oxalic acid and malic acid. 

»-The, alcohol employed in the feparation of the malate. of 
lime, held’ in folution, 1, A fiall portion of nitrate of limes 
2, A very bitter red-brown. matter, poffeffing the flavour of 
walnut thinds, of which more will be faid hereafter; 3. A {mall 
quantity of that.detonating matter already found in indigo: it 
‘was in this cafe obtained by concentrating the alcoholic folu- 
tion, and feparating it by the addition of carbonate of potafh, 
in the form of granulated cryftals, very inflammable, and shied 
detonating. . 

Sect. 5. The importance of the refults obtained from the Importance of 
(rata analyfis will be readily underftood; particularly ifthe = 
a comparifon be made of the knowledge hitherto pofleffed, 
with the extenfive notions here opened to the view, of an 
objeét fo interefting in the confequences which may be drawn 
from it, in the applications which may be made to the animal 
economy, and which, as will be fhewn, leaves fcarcely any ri 
thing more to be defired, 

. The difengagement of azotic gas, the Ginn of carbonic nitcoveries 
acid, of fat, of oxalic acid, and of a bitter fubfiance, confti- @dded to what 

was formerly 
tute the whole that was known refpecting the treatment: of known on this 
animal fubject. 


DA - ANIMAL “MATTER. 


animal fubftances by nitric acid; to this is now added the dif- 
covery, 1, Of a yellow: infipid. matter, of little, folubility, 
though acid, and which immediately fucceeds the flethy. fibre ; 
2, Of another yellow matter, bitter, more foluble, and equally 
acid, which remains diffolved in the nitric liquor; 3, Of an 
inflammable, detonating fubftance, which is alfo retained in: 
felution; 4, and laftly, of the formation of malic acid. 
It appears, and is the opinion of Mefirs, Foureroy and 
Vauquelin, that the yellow and nearly infoluble matter is the 
firft degree of change produced upon the mufcular fibre; it 
paffes quickly to the feecond degree of alteration and of acidity, 
whofe produ is the more foluble yellow matter: this, by a. 
third degree of alteration is fucceeded by the inflammable de-. 
‘tonating fubftance, being the third and laft term.of the de- 
compofingaétion of nitric acid. The authors of: this memoir, 
attribute the fucceffive formation of thefe three compounds 
to the fubtra€tion of part of the azote, and of a more confi- 
derable portion of the hydrogen: by this means the proportions 
of their elements are changed, and there remains an excefs of 
carbon and of oxigen, which produces the ftate of fat and 
acidity already noticed. As to the proportion of the confti- 
tuent principles of thefe three compounds, it is a problem: 
of too remote a nature for its folation tobe readily difeovered. _ 
Acidity of the | Mefits. F. and V. examined if the acidity of the yellow 
yellow fubftance fubftances might in any meafure arife from nitric acid; but, 
sda bY after a careful invefligation, ate were fatisfied that it was in © 
no degree prefent. 
Formiten“oe The; formation of oxalic snd malic acids peloabiaie to. the 
oxalic and malic sahite mucous feales of thercellular membrane. Comparative ... 
— experiments of the effeéts of nitric acid on the white meme 
a branaceous organs, which furnifhed plenty of thefe acids, and _ 
very little of the fat yellow matter, led the authors to this 
conclufion. 4 
Sect. 6. A. few infulated faéts, which hitherto have 
fcarcely appeared to be fufceptible of any ufeful application, 
feem to unite with thofe prefented by this analyfis ; and:the 
learned chemilts, to.whom we are indebted for it, have’ not’ 
omitted to conned them with the other fas. Such are thofe 
- which are obtained by examining the bilious concretions: in 
certain animals; thofe in the gall-bladder of the ox and ele- 
phant; andthe analogy which appears to exift between bile, 
the 
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the colour of the {kin in perfons afflited with the jaundice, Analogy of the 
and alfo their urine, and the'yellow fubftance treated of in ie, enlice, 
this memoir. &d. 
New experiments made with a view to confirm thefe fuf- Bilious conere- 
picions obtained the moft happy refults. The red matter afer 
-bilious concretions, when feparated from the bitter green 
matter with which it is combined, difplayed fimilar properties 
with the'firft yellow matter catsitaed from mufcles aéted upon 
by nitric acid. i 
From the urine of a young man troubled with a flight jaun- It was foilibin 
dice, they obtained’a red’ fubftance, whofe identity with the 7 gees 
matter formed by mufcles and nitric acid was remarkable. To 
obtain this, they evaporated the urine to the confiflency of 
honey, and treated the refiduum with alcohol: this contained, 
befides much of uree,'fal-ammoniac, and acetate of foda, 
ne Sia patient made ufe, the red fubftance they fought 
for. 
From thefe experiments, made with {kill and ability, may Jaundice ocea- 
we not conclude with the authors, that the jaundice is occa- tide ileal 
fioned’ by a fuperabundance of this matter introduced to the the yellow acid; 
cutaneous abforbent fyftem; that this is what givesa yellow aie cautes 
yellow colour 
colour to bile and bilicus calculi, which difplay, on analyfis, of bile, &c. 
the fame properties; and that the yellow acid is ‘difperfed 
throughout the animal economy, either by the oxigenation of 
_ the mofcular fibre, or Sd the fanguineous gel Hen which 
it is formed ? . 

Neither can we avoid admitting a ftriking analogy between Refemblance af 
this yellow acid matter, and: the acid found in fat afler long the yellow.acid 
expofure to the-air, or that has contra€ted a yellow hue through ane canst vai 
difeafe, and fat treated with ‘nitric acid to form oxigenated 
pomatum. , ,' 

Tt muft be confeffed that thefe conje€tures affume much pro- Other fas, 
bability, when we confider that the acetate of foda, alcaline 
carbonates, and yolks of eggs, are the remedies beft adapted 
for the cure of the jaundice, and form alfo the beft chemical 
folvents of the yellow acid, or of the acid and fat matter, 
which fo evidently charaéterife the jaundice. 

After what has been faid, it muft no longer be ssi Chemical re-- 
the hope of tracing the caufe of morbific affe€tions, is altogether pages pe 3 
chimerical : nor that difcoveries in chemifiry, and attentive Shy detach, y 

refearches 
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’ refearches *refpeing .animal matter, will not enlighten the 
phyfician on the nature of difeafes, and the means sets outing 
them. 
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Remarks relative to Dr. Pen voweit s Figure of Pegi 
By AN 1 Gesell 


To Mr. NICHOLSON. 
SIR, . 


Pa cas On reading. in your Journal, Obfervations on the fingular 
Herfchel’s figure “igure of the Planet Saturn, by Dr. Herfchel, from the Phi- 
of Saturn had Jofophical Tranfaétions; when I faw the engraving of the 
<oabay belore eure, as defcribed by the Doétor, refembling a parallelo- 
gram, one fide whereof is the equatorial and the other the 
polar diameter, with the four corners rounded off, fo as to 
leave both the equatorial and polar regions flatter than they 
would be in a regular {pheroidical figure ; I was furprifed to 
find, on enquiry, that fo remarkable a figure had not been no- 
ticed before by other aftronomers, whofe {elefcopes were fup- 
pofed to define objeéts very correétly, with powers confider- 
ably exceeding 160 times, by which power the Doétor could 
diftinguith Saturn from the fpheroidical figure of Jupiter. 
Former obf..of In the year 1776, the Doétor relates he perceived the body 
the Doétor did of Saturn was not exactly round, and in 1781, that it was flat. 
not fhew it. " 
tened at the poles, at leaft as much as Jupiter. In 1789, the 
Doétor being then prepoffeffed with its being {pheroidical, he 
meafured the equatorial and polar diameters,-and fuppofed 
there could be no other particularity to remark in the figure of 
the planet. fs 
It.is evident, from the Doétor’s former obfervations of Sas 
turn and Jupiter, that the vifible difference in their figures 
was not, before laft year, obferved fo diftinétly, owing to the 
fuperior excellence of his 10-feet telefcope of two feet aper+ 
ture, but that, when obferved, he afterwards found the ather 
telefcopes gave a fimilar difparity. 7 
Q. whether . As the figures given by former aftronomers, and even salisn 
por tiigaget the Doétar himfelf, of both Jupiter and Saturn, were {pheroi- 


ception in the 
telefcopese dal, 
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dal, it may be requifite, before any intricate refearches are 
attempted (as mentioned by the Doétor at the end of the 
communication), to be well affured that his telefcopes have 
defined the figures of the planets accurately, which at prefent 
admits of a duubt, and which may be cleared up about the 
time of the next oppofition of the Sun and Saturn, in April 
next. 

The following may prove the neceffity of fuch an enquiry : 
' Place a circular or {pherical figure before a concave mirror, Experiment. 
which mirror muft be {fo inclined, that when the objeét is "oe any a 
above the head of the obferver, it may be feen, by refle@tion, fle¢tion from a 
in the center of the mirror *: If feen within the focus, the “lie epee 
objeé will be reprefented oval in a vertical dire€tion, and long. 
when beyond the focus, in a horizontal; which figure will be 
more and more oval as the angle is enlarged. ~ 


Your’s, 
Aw OBSERVER. 
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Experiments on a Mineral Subfiance formerly fuppofed to be 
. Beolite; with fome Remarks on two Species of Uran-glimmer. 
~ By the Rev. Witt1am Grecor.t 


Tus mineral is raifed in a mine called Stenna Gwyn, in Defcription and 
the parifh of St. Stephen’s, in Branwell, in the county of Seon ae 
Cornwall ; the principal produ@tion of which is the compound Cornwall. 


fulphuret of tin, copper, and iron, 


Defcription. 

‘ Two fpecies of this mineral are found, affuming a marked 
difference in external charaéter. 

The firft and moft common one confifts of an affemblage of 
thinute cryftals, which are attached to quartz cryftals, in tufts, 
which diverge from the point of adherence, as from a centre, 

‘Thefe tufts vary, as to the number of cryftals, of which they 


“* Tf the obje& is finall, it may be enlarged by a concave eye- 
plats... 
> Phil. Tranf, 1805, 


, 


are 
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Defcription and are compofed, and are light and delicaté in the forms which 


analyfis of a 
mineral from 
Cornwall, 


they affume, or they are grouped together according to a 
variety of degrees of proximity and compaétnefs. Sometimes 
they fill the whole cavity of a ftone, with little or no interrup- 
tion; in other fpecimens they are feen partially fpreading over 
the fides and pointed pyramids of quartz cryftals, 

In fome cafes thefe grouped tufts adhere very pertinaceoufly 
to the ftone which bears them; in others, they are eafily fe. 
parable, in comparatively large pieces, from the quartz, the 
impreffed form of which the pieces thus feparated retain. The 


furface of thefe, which was in immediate conta¢t with the 


quartz, e exhibits the feveral minute cryftals of which the mafs 
confi fts, matted together in various direétions. rag owe 

Thefe cryftalline affemblages are, in general, white; a 
nearer infpe€lion of the individual cryftals proves that they 
are tran{parent, Sometimes they are ftained of a yellowifh 
hue by ochry water, 

The fize of thefe cryftals varies confiderably in different 
fpecimens. Sometimes they aflume the appearance of a white 
powder raifed up in fmall heaps, upon the furface of the ftone, 
to which they adhere. In other fpecimens they refemble a 
tender'down,. And the larger fort varies, ‘in relative fize, in 
the proportion, perhaps, in which a human hair, horfe-hair, 
and a hog’s briftle, feverally differ from each other in magni- 
tude. They feldom exceed a quarter of an inch in length. 
The figure of thefe cryftals is not eafily afcertainable, on ac- 
count of their minutenefs. By the help of a very powerful 
microfcope, they appear to confift of four-fided prifms; where 
ihefe are broken off, the fe€tion exhibits a rhomboidal, 'ap- 
proaching indeed to an elliptical figure, from the circumftance 
of the angles of the prifm being worn away; but that the 
prifm itfelf is rhomboidal, cannot be inferred from hence, unlefs 
we could be certified, that the fection were at right angles 
with the axis of it. 

Imbedded amongft thefe cryftals two {pecies of cry ftalline 
laminz are frequently difcoverable; the one confifting of pa- 
rallelopipedon plates with fraiinesited angles, applied to each 
other, of a green colour of various tints, from the emerald to 
the apple-green: the other fpecies, confifting of an aflemblage 
of {quare plates, which vary in thicknefs. The angles of the 
feveral fay laming, which are 4s Bd to each others are 

“not 
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not_always coincident. They are of a bright wax. yellow, Defcription and. 
The fides of the largeft of thefe f{quare laminz is about a quar- anal ps 
ter of aninch, This Jaft fpecies is frequently found adhering Cornwall. 

to the fides of quartz cryftals, in the cavities of granite. 

The other fpecies of this mineral confifts of an aflemblage 
of cryftals clofely compacted together in the form of mam- 
millary. protuberances, in general, of the fize of fmall peas, 
intimately conne&ted with each other. A ftratum of thefe 
about $ of an inch thick, is fpread upon a layer of quartz, in 
the cavities or fiffures of a {pecies of compact granite. The 
ftrize of which thefe mamille confit, div erge from a centre, 
like zeolite. Some of the individual ftrize, in fome cafes, over 
_ top their fellows, in thefe globular affemblages, and evidently 
aqme, on their projecting points, a cayltallines form. 

A. 

(1.). The detached cryftals of the former fpecies are eafily 
reduced to powder, of a brilliant whitenefs, At the tem- 
perature 56° of Fahrenheit, its iporific gravity was fonnd to 
be 222. 

_(2.) The hardnefs of the more sande {pecies.is fafficient 
to fcratch calcareous fpar.. At the temperature 55°, its {pes 
cific gravity was 2,253. It does not imbibe water. . 

af} ), Some of the cryftals expofed, on charcoal, to the flame 
of the blowpipe fuddenly and ftrongly driven upon them, 
decrepitate: if they are gradually expofed to the flame they 
grow opaque, and become more light and tender: but they 
thow no figns of fufion under the ftrongeft heat, 

(4.) The phofphate of foda and ammonia takes up a piece 
ee this mineral without effervefcence, but it {wims about the 
fufed globule, unaltered. Borax diffolves a fragment of a 
-cryftal, and the globule remains tranfparent. 

(5.) Some of this mineral, reduced to a fine powder, was 
mixed with about half its weight of pounded quartz, and 
“kneaded with water into a ball: but.as foon as the mafs be- 
came dry, all cohefion was deftroyed, and it fell into powder. 

(6.) Sulphuric acid, poured upon fome of it, caufed no 
effervefcence, nor was there any perceptible vapoar extri- 
cated, 
oT) Some of the tied ceryftals v were put into a crucible 
of platina, and fulphurie acid was poured upon them. . The 

a0 5 cracible 
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Defcription and eructble was covered with a piece of glafs, and placed in warm 

is a Bick fand. On examination of the crucible and its contents, afler 

Cognwall. ' fome time, it appeared that the greater part of the mineral 
had been diffolved, but the furface of the glafs cover was not 
in the leaft atfeGted. 

(8.) Some of the cryftals were introduced into a fmall glafs 

hi retort, to which @ receiver was adapted, The retort was ex- 
pofed to the heat of a charcoal fire. A fluid diftilled over into 
the receiver, which had a peculiar empyreumatic fmell. It 
changed litmus-paper to a faint red, It produced no change 
in a folution of nitrate of filver; but it caufed a white preci- 
pitate in a folution of nitrate of mercury. I attributed thefe 
phznomena, at the time, to a {mall bit of the feather with 
which I had fwept the powder into the retort, and which, I 
thought, had fallen into it. A flight Whitifh cruft was alfo 
produced in the neck of the retort, but the fmallnefs of the 
quantity did not admit of examination. 

(9.} Some of this mineral, expofed to a red heat for about 
ten minutes, loft in weight at the rate of 254 per cent. Another 
portion, expofed te a ftronger heat for more than an houry 
loft 303 per cent. This operation was performed in a crucible 
of platina; the cover of which gave fome indications as if a 
Alight portion of the finer parts had been volatilized. 

Some of the compact fpecies, after expofure to a red heat 
for one hour, experienced a diminution in weight of 30 oy 
cent, 

(10.) The fulphuric, muriatic, and nitric acids, aided by 
a long digefting heat, effect nearly a complete folution of 
this fubftance. ‘The quantity of the undiffolved refiduum is 
diminifhed in proportion to the purity of ithe mineral em- 
ployed. 

(11.) The nitrate of filver, as well as the muriate of ba- 
rytes, produce no change in the folution of this fubfance i in 
nitric acid. 

(12.) The folutions of tlis fubftance in muriatic and nitric 
acids, cannot be brought to cryftallize. Two 


B. 


(1.) I fele€ted fome of the cryftals of this fubftance, as free 
as it was poffible from extraneous matter. 50 grains grofsly 
pounded were expofed, in a platina crucible, to a red heat for 

one 
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one hour. They weighed, whiif ell warm, 353 grains, which Defcription and 
is a lofs of 282 per cent, 25 grains of the fame parcel, from 2"yfs of a 
Arr mineral from 
which ! had eed the former, expofed to a heat of longer Cornwall,“ 
continuance and greater intenfity, were diminiflred in weight, ) 
at the rate of 304 per cent. 
(2.) The powder ftill preferved its pure whitenefs. Jt 
was transferred into a matrafs, and nitric acid poured upon 
it, which foon began to a@ upon it. The matrafs was 
placed, for many hours, in a digefting heat. A folution of 
the whole of the fubftance, except a {mall portion, was ef- 
feted. I added a few drops of muriatic acid, and continued 
the digeftion, 
(3. ) The acid, was now diluted with diftilled water, and 
poured off from the refidaum, which confifted partly of a fine 
{pongy earth, and partly of fragments of quartz. It was 
caught on a filter and fufficiently edulcorated. The laft por- 
‘tion of edulcorating water dropped through the filter of an 
epalith hue, 
The rene auT, dried and expofed to a red heat, for ten 
minutes, = 3, of a grain, xt, of which confifted of fragments 
‘of quartz, 1, was found to be filica, and 3, alumina. 


c. 


(1) The clear folution and edulcorating water were poured 
into, a large matrafs and boiled, and whilft boiling, the con- 
tents were precipitated, in white flakes, by ammonia. 

_ (2.) When the ammonia had ceafed to produce any further 
precipitate, the clear fluid was decanted, and aflayed with 
‘carbonate of ammonia. But its tranfparency was not in the 
leaft difturbed. 

"Es .) This clear fluid, together with the edulcorating water, 
with which the fubfided precipitate had been wafhed, was 
gradually evaporated. When its volume-was confiderably di- 
minifhed, a feparation of a fpongy earth took place, more 
copioufly than I had reafon to expeét, and the quantity of it 
was {till further increafed by a few drops of ammonia. This 
earth, thus {eparated, was {ufficiently edulcorated, and added 
to the former precipitate, 

(4. ) The fluid was again evaporated, and at laft transferred 
to a crucible of platina, and the falt reduced to a dry ftate; on 
rediffolving this falt in diftilled water, a minute portion of 
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Defcription and; earthy matter was feparated, which, after edulcoration, was 
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added to the.reft, The fluid from which. it, had been fepa- 
rated, and the edulcorating water, were again evaporated 1 Le 
dryne(fs, and the ammoniacal falt expelled by heat, anil 
tina crucible, 

(5.) After the crucible had been made red hot,, it was. exe 
amined. I difcovered on the bottom of it, fome traces of 
earthy matter, and fome {pols, which had a glafly appear- 
ance. Water boiled upon it, diffolved nothing ; from: which 
circumftance, the abfence of both of the fixed alkaline falts 
may be inferred. Neither did nitric acid produce any alte- 
ration. A few drops of fulphuric acid effeted a folution of 
the fubftance, which adhered to the bottom ,of_, the. crucible. 
Ammonia precipitated from it a fmall quantity of earth, 
which was transferred to the reft, and the fulphate | of am- 
monia and edulcorating water were again evaporated and 
expelled by heat. A few {pots of the fame glazing ftill - 
appeared. I had obferved the fame phenomenon in a former 
experiment: but in that, as well as in the prefent ‘inftance, 
the fubftance was in too {mall a “quantity , to ‘become the 
fabjeét of experiment, 


D. 


(1.) Upon the precipitate (C 1), and the earths colleéted at 
different times, whilft they were in a moift ftate, I poured, a 
folation of potafh in alcohol mixed with diftilled water ;. in 
a fhort time, the greater part of it was diffol ved. j 

The clear folution was decanted, and the undiffolved fedi- 
ment was. transferred to a bafon of pure filver, and boiled, with 
afolution.ot poate, gp 

(2.) When the potath ceafed to aét upon it, it was s diluted 
with diftilled water and decanted from a brown. powder, 
which had fnbfiged, This pewiesy edulserajed, dried, cand 
vs filita,, and 35 sa of iron. , er Papier ; 

E: ; 3 ni at ny ‘ ry 

(i.) The folution effeéted by potafh was. decompofed and 
rediffolved by mutiatic acid, and the contents of the folytion 
were precipitated by ammonia, The fubfided precipitate was 
edulcorated, 


é rh nit 
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{2.) The fluid and the edulcorating water were evaporated Defeription and 
to drynefs, and rediffolved in diftilled water. Here again, to *nayis of & 
“my furprife, a feparation took place of a white earth, more Cornwall. 
abundant than is afual in cafes where ammonia is employed as 
& precipitant. 
(3.) This earth and the precipitate were edulcorated with 
diftilied water, until it ceafed to affe& a folution of nitrite 
of mercury. Colle&ted, dried, and ignited, for one hour 
it weighed whil? till warm 32 -°. 


F. 


~ {1.) This earth wag placed in a crucible of platina, and. 
fepeatedly moiftened with fulphuric acid, which was abftracted 
‘from it in the fand bath; diftilled water affeéted the folution 
‘of the whole, except a white powder which weighed, after 
‘ignition, 22, grains. It was proved to be filica. 

es This folution was now mixed with fome acetat of 
‘potafh and gradually evaporated; large and regular cryftals 
of alum were from time to time formed. A {mall portion 
of filica which weighed after ignition 4; of grain was de- 
pofited; fome fulphate of lime alfo made its appearance, 
which wafhed with diluted alcohol and dried in a low heat 
= J, of a grain. 

-(3.) A portion of the fluid remained which neither the addi- 
‘tion of potafh nor the lapfe of many weeks could induce to 
eryftallize. Sufpeéting that it might contain glucine, I preci- 

pitated the contents by carbonate of ammonia, added to excefs, 
and thook the mixture repeatedly and ftrongly. The precipi- 
“tated earth was colleéted and the fluid boiled, but it was found 
to contain nothing but a minute portion of alumina. 

(4) The edulcorated earth was rediffolved-in fulphuric de, 
except $ of a grain of ignited filica. 

‘The folution was mixed with a little potafh, and gradually 
evaporated. Sulphate of lime was feparated at feveral times 
and after long intervals, which fufficiently wafhed and dried in 

 alowheat = 2 .Some filica alfo feparated, but too minute in 
qvantity to be afcertained by weight. The remaining fluid at 
— cryftallized into regulaily formed alum. 

(8+) The whole, therefore of the 32 ;4, (E. 3.) confifted 
‘of alumina except 23 of filica, and the lime contained in 23 of 
fulphate of lime, which may be eftimated about 3, of a dina ; 
_ the alumina, therefore, = 29; the alumina in B, and D; = 4% 
“Vor. XIT.—Marcu, 1806, T the 
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Defctiptisa ana the filica in B, D, and F, = 3,4; the oxide, of iron {D.) 
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tendey and. lime .F, #53 the volatile parts of ani fubftance 
= 15} in the 50 grains employed. 


The fum total of thefe is . slits ton, dbuselil 47a 
Lofs e 2 @ e as ~ Pes -. 245 S 
50 


T have fubjected thefe cryftals, as well as the harder {peices 
of this mineral, to analyfis by means of dire@ folution in 
fulphuric acid, and have found in each cafe the fame fixed ingre- 
dients, viz. alumina, a {mall portion of filica, and a very minute 
quantity of lime. Both thefe latter ingredients are, I think, 
effential to the compofition of this foffil, as I have always dif. 
covered them in the pureft fpecimens. In this mode of anal yfis 
T experienced the fame difficulty and tedioufnefs of delay in 
bringing the laft portions of the folution to cryftallize into 
alum. This anomalous circumftance I have reafon to attribute 
to a particular combination, which takes place between the 
fulphate of alumina and lime, filica, and potafh. In my ex- 
amination of the compaét fpecies there was no appearance of 
the fulphate of lime until the lait; and in every experiment, 
ptevioufly to the frefh appearance of cryftals of alum that 
had been long delayed, filica and fulphate of lime were de- 
pofited. 

I forbear entering into any further details ciideratophny 
former experiments on this curious foflil, as I have reafon to 
think that it will {till require a more particular and minute ex- 


amination, on account of another ingredient which eluded my 


notice, and which may poffibly impart to its peculiar charaéter, 


“The fearcity of it has been hitherto a great bar to my experi. 


ments; I fhall record, however, a few fatts which I have 
lately abieried: in the hope that at a future time I may be able 
to refume my examination of it. — 

I was induced to pay more attention to the volatile i ingre- 


dients of this fubflance *. With this view, I introduced fome 


*Mr. Homphry Davy, whofe well known dkill and fagacity 
have probably rendered the refearches of another perfon fuperflu- 
ous, had, I found, been engaged in the analyfis of a mineral which 
is thought to be identical with the’ fubje&t of thefe obfervations. 
He informed me that he had obferved a peculiar fmell, and acid 
_ properties in the water diftilled from the fubftance which he exa- 
mined, | 
2 of 
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~ of the cryftals into’a fmall retort, adapted a receiver unto it, Defcription and 
and expofed the retort to a charcoal fire. The neck of the =—o oe 
retort was foon covered with moifture, which paffed into the Cornwall. 
receiver; and I obferved a white cruft gradually forming in 
the arch and neck of the retort. 

On examination of the fiuid in the receiver, it was found to 
have the fame empyreumatic {mell that I had obferved before. 
It refembles very much the {mell which that fluid is found to 
have which is diftilled from the white cruft that furrounds 
flint as a nucleus, 

_ Itchanged litmus paper to a faint reddith hue. It produced 
no change on a folution of nitrate of filver, and fcarcely a pere 
ceptible one, on that of nitrate of mercury, 

The cruft formed in the neck, of the retort confifted of thin 
feales, which after the veffel had been dried, were difpofed 
to feparate from the glafs in fome places, but in others they 
firmly adhered unto it. They were opaque, like white ena- 
mel, and_refle&ed the colours of the rainbow. A portion 

.of this fubftance expofed to the flame of the blow-pipe upon 
 .eharcoal turned at firft black, and then melted into a globule, 
_ that exhibited fomewhat of a metallic {plendor which foon 
grew dull. This fubftance is foluble in water; on evapora- 
tion of it, it aflumes, at the edges of the fluid, a faline appear- 
ance, which, as the. moifture evaporates, becomes earthy, 
opake, and white, Some of the folution changed litmus 
_.paper to a faint red, Lime and ftrontian waters produce in 
at white clouds, which a drop of nitric acid removes. Mu- 
_tiats of lime and barytes produce no change init. Nitrate 
and acetate of barytes difturb its tranfparency, the effeét 
_ produced by. the latter is more evident,. Nitrate of filver 
produces no effeét, but nitrates of mercury and lead caule 
-gopious precipitates, which are white and foluble in nitric 
acid. Phofphate of ammonia and foda produced a white 
precipitate. Oxalate, tartrite, and pruffiate of potafh did 
not affeét it, nor did fulphate of foda. Ammonia was 
_ dropped into it, but the fluid preferved its tranfpareney. But 
carbonate of ammonia inftantly caufed a white precipitate, 
which was not rediffolyed by.an excefs of the precipitant ; 
upon fome of this fubfided precipitate 4 concentrated folution 
* a) apathy ‘was ponred and fhaken with it, but it was not 

MaSTeis i, | fenfibly 
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fenfibly diminifhed. But if after edulcoration it be diffolved 
in nitric acid, and are be added, no- ts is pros 
duced. 

Carbonate of potafh caufes a white precipitate when 
dropped into the aqueous folution of the fcaly fublimate. 

The fupernatant fluid was poured off and gradually evapo- 
rated, but it became repeatedly turbid, nor. could I by means 
either of the filter or alcohol prevent a recurrence of the fame 
effect. Nearly the fame refult takes place when carbonate : 
ammonia is ufed as the precipitant. 

"Some of the white fcales were moiftened with fulphuric aon 
No vapour arofe. 

Some of the precipitate obtained by means of carbonate of 
potafh from the watery folution of this fubftance, was, after 
fufficient edulcoration, diffolved in fulphuric acid ; the folution, 


on due evaporation, produced permanent cryftals, fome of 


which refembled alum, but others feemed to differ from it in 
external charaéter. Ammonia decompofed the folution of 
them in water, and a few drops of liquid potath diffolved the 
precipitated earth. The quantity was too {mall for ayer 
experiment. 

If diftilled water be poured into the retort and boiled in it, 
fo'as to diffolve what adheres to the neck and cavity of it, 2 
further folution is effected, but differing in fome meafure from 
‘the folution of the fublimate colleéted from the neck of the 
‘veffel. This latter folution is found to contain lead. If nitric 
or muriatic acid be poured into the retort, fo as to diffolve 
“what ill remains adhering to it, the prefence of lead becomes 
more evident.’ Whence does this metal arife?' Ihave reafon 
to believe that it arifes from the glafs retort, which is corroded 
by the acid of the foffil extricated by heat. But what acid is 
it? It does not feem to be either the phofphoric or fluoric 
acids, the latter of which became the firft i of my ia 


picion. 


The opinion which Mr: Die} fuggefted to me (esis more 
“probable, that it is of vegetable origin. Oxalic acid, on the 
authority of Bergman, may be volatilized ; ‘yet fome of its 
»properties are vally petsiiess and do not accord wit | this 


-jdea. 


I decompofed the yates folution of the foales by riba? Por 
ead, and after a fufficient edulcoration of the fubfided precipi- 
tate 


ANALYSIS. 257 


tate, I dropped upon it fome eating: acid. No fumes were Defcription and 
perceptible. The fulphate of lead was feparated by the filter, irs ai 
and the clear fluid, which paffed through it, was gradually Cornwall. 
evaporated; {mail cryftallizations were formed, the figure of | 
which I could not afcertain ; fome of them were expoled to 

the flame of the blowpipe in a gold fpoon; they did not burn 

to. coal, nor give out any empyreumatic fmell nor fufe, but 

they aflumed an earthy appearance *, 


U; ran-glimmer. 


I. fhall add a few defultory remarks npon the yellow and 
green cryftals, which frequently accompany the foffil. 

Iconfidered them to be the two fpecies of uran-glimmer 
which had been examined by the celebrated Klaproth. 

The yellow cubic cryftals are light. Their fpecific gravity, 
teken at temperature 45° Fahrenheit, was 2,19. 

. Expofed tothe flame of the blowpipe on charcoal, they 
decrepitate violently. A piece of this fubftance is taken up by 
phofphate of ammonia and foda, without effervefcence, and 
‘communicates a. light emerald.green colour to the fufed 
Breve. 

. By expofure to a red heat, this fubftance lofes nearly a 
sthird part of its weight. It then becomes of a brafly 
veolour. 

\ Ttis foluble i in the nitric ad muriatic acids ; but I could 
\procare no cryftallized falt from the folution of either of 
them. 

~By evaporation to drynefs, and rediffolving the mafs, fome 
‘filica is feparated. 


bey fs 
a ee 
Bg hr 


: A 
, _{1.) A certain quantity of the yellow cryftals were dif- 
folved in nitric acid. Muriatic and fulphuric acids fuecef- 
fively dropped into the folution produced no fenfible change. 
The contents of the folution were precipitated by ammonia, 


® I fubjeéted fome of the Barnftaple mineral, with which Mr, 
Rafhleigh kindly furnifhed me out of his cabinet, to experiment, 
with a view of afcertaining whether it would produce the fame — 
_ voiatilized faline cruft, as the ftenna gwyn fcifil, and I found that 
" ha tal 
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Defeription and in white clots, mixed with fome of a yellowtth hue. Am- 
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menia, added in excefs, betrayed no fign of the prefence of 
copper. | eye 

(2.) The ammonia, on evaporation, was found to have held 
a portion of the mineral in folution. A frefh portion of am- 
monia diffolved more, but in a lefs quantity, at each fucceed- | 
ing affufion of it. : 

(3.) The precipitate, which had refifted the ammonia, was — 
boiled in a filver crucible, with a folution of potafh in alcohol, 
diluted with diftilled water, and a confiderable portion of the 
{ubftance was diffolved by it: the potafh and the ammonia 
had diffolved rather more than half of the fixed ingredients 
of it. 

(4.) The edulcorated refiduum, which was of a dirty yellow 
colour, was transferred to a crucible of platina, and moiftened 
with fulphuric acid, which was abftraéted from it, in the fand- 
bath. The brownifh-gray mafs was elixated with diftilled 
water, which diffolved nearly the whole of it. The refiduum 
confifted of a white heavy powder, which, tried in different, 
ways, was found to be fulphate of lead, 

(5.) The folution, effeéted by fulphuric acid was greenifh. 
On evaporation, a falt was produced, of uncommon brilliancy, 
tefembling fcales of mica, or filver leaf. Thefe diminifhed in 
quantity at every frefh folution and evaporation, and at laft 
they could not be reproduced; but aconfufed cry ftallized mafs 
remained. How far the platina crucible may haye contributed 
to this phenomenon I cannot afcertain. 

(6.) The folution of the faline mafs was precipitated by 
potath, of a dark brown colour. The potafh held nothing in 
folution, I rediffolved the precipitate in nitric acid, and precis 
pitated the folution by ammonia, of a bright yellow colour, 
peculiar to the oxide of uranium, with which it agreed in other 
properties. 

(7.). What was diffolved by ammonia (2.) amounted to 
nearly £ part of the fixed ingredients. It was white, inclining 
to afh-colour. It tinged phofphate of foda and ammonia of a 
light green, It was foluble in fulphuric acid, except a few ge- 
latinous flakes, The folution was greenifh; gradually eva- 
porated, it fhot into a number of minute flellated cry ftalliza- 
tions, which were circular, and confified of rays diverging 


fiom. a centre. They were, in general, colourlefs; ‘a few of 


them 
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them were tinged of a f{moke-colour. They foon became Defcrigtion ana 
deliquefcent, Upon evaporation, the fame cryftallizations #7) % of a 
mineral from 
were produced. After a time,’ fome detached, regular, and Cornwall 
permanent cryftals were formed, which were colourlefs, 
Their figure I could not accurately afcertain. They were 
expofed to a red heat in a platina crucible. No ammoniacal 
vapour was perceptible. The cryftals melted into opaque 
globules: fome of thefe were transferred to a {mall glals, and 
diftilled water was poured upon them, No folution took 
place apparently: on fhaking the glafs, the globules fell to 
pieces into gelatinous flakes, which were white. Some of 
the fupernatant fluid was tried with muriate of barytes, which: 
produced a cloud. But neither ammonia nor pruffiate of 
potafh cauled any change in it. It is foluble alfo in nitric’ 
acid: the folution formed a confufed cryftallized mafs, which 
foon became deliquefcent. Zine, immerfed in it, caufed the 
feparation of white gelatinous flakes, Iron caufed no change. 
Ammonia and potafh threw down white precipitates, a por- 
tion of which were rediffulved. The carbonates of foda, 
potath, and ammonia produced white precipitates. Pruffiate’ 
of potath threw down the contents of the folution in diftinét 
flakes, of the colour of mahogany; and the folution of galls. 
in alcohol caufed a light yellow powder to fubfide. It is 
foluble alfo in muriatic acid; the folution is a very dilute 
green. It requires an excefs of acid to hold the fubftance in® 
folution: which, after a time, depofits eryftalline grains of 
a yellowifh colour, which require a large quantity of wast 
to diffolve them. 
* Acetic acid does not diffolve this powder. 
(8. ) What was diffolved by potath (3.) was of an ifabella 
colour ; it was tried with nitric, muriatic, and fulphuric acids, 
neither of which could diffolve the whole of it. What re« 
fifted the two former acids was found to be filica. That 
which remained undiffolved by the latter, was filica and 
fulphate of lead, Evaporation of the latter folution, bes 
trayed alfo the prefence of lime, in the ftate of fulphate. 
The nitric and muriatic folutions, on evaporation, depofited 
nitrate and muriate of lead; and fulphuric acid dropped into 
them produced a {mall quantity of fulphate of lime. 
‘The nitrate and muriate of lead were decompofed by fuls 
-phuric acid, and the lead reduced on charcoal. 
a. Ammonia 
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Ammonia. precipitated. what remained in thefe folutions, 
and rediffolved a part of the precipitates, which agreed in ~ 
properties with that fubftance before mentioned (2,); the 
remainder was of a brighter yellow. But I could not bring 
the folution of -it in nitric acid to cry ftallize. 

(1.) Some of the yellow cryftals, which had not. the flightef.. 
appearance of being contaminated with extraneous matter, were 
diflolved.in fulphuric acid, Silica was feparated ; and the pre- 
fence of lime and lead proved by the appearance of their 
refpettive fulphates. 

(22). If fulphate of. ammonia is dropped into.a folution of © 
this mineral in nitric or muriatic acids, no change takes 
place, immediately. But on evaporation, a yellowifh cruft 
is depofited, which is infoluble in water. A folution of car~. 
honate of foda in water, boiled on it, becomes yellowifh- 
brown, and the greater part of it is diffolved. The re- 
fiduum, which is white, is reduced on charcoal to a globule 
of lead. What the carbonate of foda had diffolved was, 
found to be oxide of uranium. Sulphuric acid alone, does not . 
produce this depofited cruft. 

(3.) Some perfeéily pure cryftals were diteiech in mu- 


 riatic acid. Some filica was feparated. A few drops. of — 


fulphuric acid were dropped into the folution, which pro-. 
duced no immediate change: on evaporation a white powder. 
feparated, which confifted in part of fulphate of lime. The. 
remainder, expofed to the flame of the blowpipe, was re- 
duced to globules of lead. 

The folution was decompofed by ammonia, which redit-, 
folved a part of the precipitate; and, after edulcoration, the 
precipitate was diffolved by nitric acid, and precipitated 
again by ammonia, which held a lefs quantity in folution, 
The edulcorated precipitate was now boiled with a folution. 


of carbonate of foda, which diffolved a large portion of it. 


The folution was yellowifh-brown, and contained. oxide of 
uranium. What was undiffolved by the carbonate of foda 
was diffolved in fulphuric acid, and feemed to be the fame 
fubftance as that which the ammonia held in folution, 


A. (2.) 
iy 8 The: 
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The: fcarcity “of this beautiful mineral has precluded me ae and 
from operating on fuch ‘a fafficient quantity, as a regular and i asian sift 
rigid analyfis required) 9° < Caawall. 

The fubftance, which is’ held in folution by ammonia, has 
fome peculiar properties that feem to diftinguifh it from 
uranium, And if this mineral be the uran-glimmer, I have 
certainly deteGied the oxide of lead, lime, and filica in it, 
which ‘have not hitherto been confidered as ingredients of 
that foffil, © The green cryftals differ in no refpe& from 
the yellow, except in containing a little of the oxide of 
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Examination of different Methods of feparating Nickel from Co- 
py balt,. By M, C, F. Bucnoxz.* 


{ > ee fo j i Z 
THe want of nickel and cobalt in a ftate of purity induced 
M. Buchoiz, to make experiments himfelf on the means of 
procuring them, and to repeat thofe of others. . 

A. The able chemift Hermftadt propofed to feparate oxide M. pee tee 
of cobalt and oxide of nickel, by diffolving the nitrate or ful- Sota 
phate of cobalt, impregnated with nickel, in ammonia; and 
expofing the folution toa fingle evaporation. This M. Bu- 
cholz tried in the following manner, for the reverfed pur- 

~ 1. An ounce of cobalt ore (cobalt /pei/e) was diflolved with One oz. eobale 
heat in four ounces of nitric acid of the {pecific gravity 1,220, peta sc 9g "ea 
and mixed with an equal quantity of water; which produced Depofits 3 drame 
a tefidue of three drams of oxide of arfenic, in the form of * nics 
fmall cryftals. When the folution mixed with half the quan- The folution 
ity of w loured of a dull green, had been fillered and jue; ganna 

_ tity of water, coloured of a dull green, had been ered and juted depofits a 
diluted with a great quantity of water, it depofited a little of little bifmuth 
the oxide of bifmuth. Cauftic ammonia was then mized with Crattic — 
it to excefs, until no farther apparent folution took place of nia added. 

the precipitate obtained. That which was not diffolved, of OPS etre 
a dull reddifh white, was a compofition of arfeniate of cobalt niate of cobalt, 
: P 


with a little of the oxide of bifmuth, andthe oxide of iron, _ With oxides of 
\bifmuth and 


iron. 


The 


* Bucholz, &c. Journal of Chem, III. p. 2. 
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By evaporation The folution being filtered, appeared of a beautiful blue, 
PB eg it was then evaporated at a gentle heat, by which about two: 
precipitated, Grams of a bright green precipitate were, obtained; , which. 
. proved to be oxide of nickel, united to oxide of cobalt. The 
filtered liquor being then afterwards evaporated at the heat. of. 
a ftove, depofited fiill an oxide of the fame quality. 
The faline mafs_ The faline ma{s of ammoniacal nitrate of nickel, of adeep. 
et hea green colour, which had been obtained by the evaporationy, 
and boiled with was re-diffolved,. filtered, and kept in ebullition with an ex- 
cauftic potalh = ces of cauftic potath, until the evaporation of the ammonia. 
produces pure . 
oxide of nickel. Was Compleated, by means of which a dram and half of ox 
ide of nickel was feparated, which did not appear {o contain 
any more oxide of cobalt. 
Sulphuric acid 2, As the feparation was not effected very well. nor, with — 
— much facility by the former method, the effect of fulphuric , 
acid was tried, For this purpofe, an,equal quantity of water 
was poured on the oxide obtained as before, and fulphuric 
Gives an odour acid added till all was diflolved by the aid of heat. It then 
a ee evidently gave out an odour fimilar to that of oximuriatic 
acid, although there was not any muriatic acid ufed. Alike: 
plishignt toed ona fimilar occafion, was before obferved. by. 
the author (which is mentioned in the firft fe€tion, page 18, 
‘Treated with of Deitrage zur erweiterung, for 1799.) The folution was. 
Pact owe then treated with ammonia as before, until the whole was al-, 
cobalt. moft diffolved. The refidue, which was oxide of cobalt with, 
a little oxide of nickel, had the colour of verdigris, When, . 
_ the folution was evaporated at a gradual fire, and feparated, 
by filtration from the precipitate, of which the greateft part 
was oxide of cobalt, it was fubmitted to {pontaneous evapoe,; 
The folution ration; It then cryftalized without any farther feparation,. 
bs geomet partly into prifmatic eryftals in groups, and of a green colour, 
and partly into crufts united together, and blue at the edges; 
Thecryftalscon- the eflay of the oxides procured by potath from the folation, 
a and of the cryftals, as well as from the mother water, thewedthat, 
they contained cobalt almoft in equal proportions, 
The laft expe- 3. Mr. Bucholz repeated the former experiments ona larger 
pre eras fcale, in hope to obtain. a better cryftallization, and operated 
on eight ounces of cobalt ore, from which the firft cryftals, of 
a blueifh green, obtained by a procefs fimilar to that laft re- 
cited, and which weighed about five ounces, were again dife 
fulved in 32 ounces of boiling water; This folution was eva- . 
5 on porated 


~ 
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porated till a pellicle was formed, and, after being fillered,. 

was left near a ftove, that it might cool flowly and cryftallize. 

At the‘end of 48 hours, the greateft part of the falt was cry- Produces fine 
flallized in beautiful tetrahedral rhomboidal pyramids, thort, Statins 
and of a yellow green, of which the lateral faces formed an: a) pyramids. 
gles of 115 and’ of 65 degrees, often with one extremity 

truncated, and always with an angle of 132 degrees towards 

its terminating face. This refult proves that this falt forms 

moré readily into regular cryftals by cooling than by flow eva- 

poration. All the cryfials were then colle&ted, wafhed with 

water, and again diffolved, and the nickel feparated by boil. rhe ual 
ing the folution with potafh till the ammonia was difen- nickel opal 
gaged. ; as before. 

4, As well to free this oxide from carbonic acid as to judge The oxide ob- 
if it had been purified from cobalt, it was diffolved in nitric Bnet Aisles 
acid and treated with pure ammonia in the fame manner as treated with am- 
has been defcribed. The liquor of a fine blue colour, (and Oma vane. 
from which a refidue of five grains, which feemed to be an folved depofits a 
oxide of cobalt, had been feparated by filtration), was eva- se" Oxides 
porated to drynefs. After another folution then made, it de- 
pofited an oxide of a beautiful bright green, which, after 
being wafhed and dried, weighed half anounce, The liquor, The sap hag 
which paffed the filter, was analyfed by pure carbonate of Beall i ote 
potafh at the heat of boiling water, which then produced 170 oxide of nickel. 
grains of oxide of nickel, of a pale green, united to carbo- 
nic acid; a little of it was diffolved in muriatic acid, and {ome 
of the folution fpread upon paper, On heating it afterwards, 
the tint became yellow, and inclined but very little to a green, 

Bat the oxide of nickel, which feparated {pontaneoufly during 
the evaporation, was diffolved in difengaging much oximuri- 
atic acid; fpread on paper, it exhibited the colour, when 
heated, of a fympathetic ink of cobalt highly faturated ; from 
whence it follows that it was more rich in cobalt than that pro- Which contains. 
cured from the precipitation. — i iy enna 
4 e fpontancous 

The oxides colleéted in thofe two ways, diffolved in nitric —— fe 
and fulphuric acids, afier becoming grey, (which the author ohana 
fuppofed to be occafioned by the nickel diffolving firft, and and fulphuric 
at leaft the greateft part of the cobalt remaining to the laf, #4 
bat which opinion was not confirmed by other experiments 
made on this fubje@.) “Thefe oxides made lightly red in the Give out nitrous 
fire, changed their colour to'a dark grey, and then, as well as i ienare a 

j On acid. 
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on the addition of fulphurie acid, a difengagement of nitrous 
acid took place from the refidue obtained by evaporation, which 
was alfo caufed by the addition of an alkalinelixivium :| With 
ammonia the fame effeéts were peer which have. been 
before mentioned. 4 
Sulphites and The refults of the foregoing experiments aes ites fal. 
ste ate ee phates and nitrates of ammoniacal nickel feparated from co- 
always contain balt ore, retain always fome cobalt in their compofition, and 
on it is impoflible from the method of Hermftadt modified in the 
preceding manner, to obtain an oxide of nickel without a 
mixture of cobalt. 
The oxide of b. By partially decompofing the ammoniacal nitrate of CO« 
nickel remaining hale by evaporation, an oxide of nickel is obtained, very rich 
in the falt after . 
evaporation con- in cobalt, which contains nitric acid; and the oxide of nickel 
poh gt little which remains undecompofed in this falt, retains a very pina 
quantity of cobalt. 
Dr. Schnaubert’s B. Dodétor Schnaubert has publifhed tin Beouldéess 
er. Journal of Pharmacy, vol. I]. p. 66) a method of obtaining 
ide of nickel, the oxide of nickel pure: Which confifts in diffolving the 
metal of nickel mixed withcobalt, or its oxide feparated from 
other fubftances, in nitric acid, in precipitating it by the car- 
bonate of potafh, and in heating it to a white heat, after wafh- 
ing and dryingit. In thismanner he always procured a yellow 
oxide, on which he caufed very ftrong fulphuric acid to: boil; 
which gave him a folution of oxide of nickel of a grafs green, 
while the oxide of cobalt appeared in the form of a yellow 
refidue. He proves the purity of the fulphate of nickel pre- 
pared in this manner, by the property which ammonia: has. of 
precipitating it of a bright green, and -when added to excefs, 
of re-diffolving it with a beautiful deep blue colour; but this 
argument appears infufficient to thofe who know that oxide of 
nickel, although mixed with many hundredth parts of cobalt, 
does not, however, experience any perceptible change in the 
colour of its precipitates, nor in its ammoniacal folutions, 
He has not men- Befides the omiflion of indicating the means by which he was 
Lays ie iid ‘convinced that the oxide, which was the refidue of the ful- 
oxide obtained phuric acid folution, was really an oxide of cobalt, with the 
was enpalt, vague precept of heating the cxide acquired, without, the 


—nor the de- 
gree of heat to leaft direétion relative to the degree of the fire, and the une 


His teft of ity 
purity defective. 


ne igh “certainty oR he leaves of the degree of ftrength of the 
-—nor the, 

ftrength of the a : > fulpburyc 
fulphuric acid ~~ 


employed, 
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fulphuric acid which he ufed, altogether throw doubts on the 
exattnefs of the procefs indicated, which the following expe- 

riments may elucidate. 

42. A portion of the carbonic .oxide of nickel, A 4, was Experiments on 
expofed during an hour in a ftrong fire toa red heat approach- "Swale 
ing white heat. The oxide while hot was of a brownifh 
yellow; after cooling: it affumed a grey colour inclining to 
yellow, but not yellow. The oxide obtained by the evapo- 
‘ration A 4, baving been treated in the fame manner was ftill 
a little more grey than the preceding. The carbonic oxide of 
nickel was placed again for half an hour in a white heat ; 
‘while’ tot: it was yellow inclining to brown, but when cool, it 
was grey inclining to brownith yellow. Wid & 

‘> 2: Thirty»grains of this oxide made red (hot), were put 
for fome hours to digeft, with ninety grains of pure fulphuric 
acid of the fpecific gravity 1,860. Being then heated,, the 
mafs immediately fwelled up with an explofive noife, and ex- _ 
hibited'a yellow fubftance inclining to a green ;. by means of 
ebullition with half an ounce of water it was diflolved, ex- 
cept about agrainof a yellowifh-grey powder, which proved 
to bean oxide of nickel mixed with cobalt and a little dirt. 
Thirty-five ,grains of oxide of nickel, (obtained by. heating 
brifkly to rednefs GO grains of ammonical nitrate of nickel 
prepared by evaporation), afforded the fame refult, and the 
fame phenomena, on being treated in the fame manner: The 
fame oxide being heated for half an hour to whitenelfs, ufing 
the bellows at the fame time, did not afford a yellow mafs, 
“but one of a. yellowith grey inclining to a green, which had 
the fame effect with fulphuric acid that has been already re- 
Mitedid amc 
©» 3:'The-experiment. was again repeated with diluted ful- The experimese 
_phuric acid ;. 160 grains of ammonical oxide of nickel, which ce ae 
chad been precipitated from many folutions were expofed for sic acid. ; 
shalfean hour:to the moft violent white heat, under the ope-— 
»sation “of the bellows, after which they weighed 75 grains. 

This fubftance was of a greenith yellow here and there, and 
»of a blueifh grey where it touched the crucible ; being broken 
“it produced a black grey powder. It was mixed with a dram 
vot falphuricacid diluted. with five drams of waterg at that 
»inftant there was a sapid difengagement of gas, and on heating 
“theimixture it evidently gave out hydrogen gas. After a fufi- 

cient 


4 
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‘ cient ebullition, water was added, and’ the folution decanted 

The refidue oxide off clear. The refidue was treated again with weak fulphu- 
of nickel mixed _- . : : . " 
with oxide of Oe acid, and then gave a refidue of ten grains which was by 
sobalt. “no means oxide of cobalt, but oxide of nickel mixed with 
cobalt, as its folutions in the acids and in ammonia proved. 

The two. preceeding folations were each feparately analyfed 

by pure potath, and the precipitate was befides heated with 

Each of the pre am excefs of potath, and then wafhed and dried. At the 
fs hie ‘proof each of the precipitates afforded cobalt, which was al- 
ene afford ways moft pure in that of the firft folution; for the folution in 
cobalt. muriati¢ acid, laid on paper, and heated, inclined perceptibly 
‘to a yellow, while the precipitate of the fecond folution pro- 

duced a ftain of a clear and pure green. It is ftrange that 


the firft folution afforded more oxi-muriatic acid: than the 


fecond, 
‘Fhefe experiments, and others made by the author, but not 
telated, prove, , 


rhe expe A. That the oxide of nickel heated either fightly or vi0- 

beth grott > that lently does not ailume a yellow colour and ‘if this colour 

nickel oxide was -obferved .by M. Schnaubert, it muft have “been caufed 

does not become 

yellow; caufe of by fome fubftances which entered into the compofition of the. 
Sigh ae of oxide, or perhaps. by the mixture of a little arfenic, 

tei FSi ne B. That it is impoffible by M. Schnaubert’s method, to obtain 
It is not poffible an Oxide of nickel exempt from cobalt; fince it does not even 

to obtain pure effet a feparation of the two oxides fo far as to be perceptible 

nickel in his 

way. to the eye. 

C. M. Bucholz hints here at Sica experiments he made 
with a view to find an acid which would form: an infoluble 
falt with one of the oxides, and one eafy of folution with the 
other, but which, as they did not fucceed, he does not men- 

M. Lehman’s tion; and as the method propofed by Mr. Lehman (in the 
Fre me ad Crltincic lei part II, page 110) of fufing fifteen or twenty 
expenfive, and times, to a commencement of vitrification, a mixture of nickel 
 iaaaaatl and cobalt, in order to fcorify all the cobalt, would be too 
troublefome and expenfive, as would that alfo indicated | by 
Bergman (Opujeul, Phyjfic, et chem, Vol. Il. p. 246—249) of 
repeating the fufion three or four times with from 8 to 12 times 
the quantity of pure nitre, The procefs indicated A 4, (con- 
‘fifting of a partial decompofition of the’ ammonical nitrate of 
the procefs a nickel), alone remained to be eeiesaes For this purpofe 


repeateds oxide 
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exide of nickel, (which was feparated from the triple falt, 
not diffolved at the firft evaporation, by carbonate of potath, 
was treated repeatedly, (in {uch a manner) that after diflolving 
it in nitric acid, recourfe, was had to the ufe of ammonia and 
evaporation as before defcribed. In this method was obtained, 
entirely free from cobalt, an oxide feparated by potath from 
the triple falt, which. had been rediffolved after. evaporation, 
and which oxide had theyproperties mentioned in the memoit.. 
printed in the fecorid. volume of the Annales de Chimie. 
_ The oxide which was feparated by evaporation from the The oxide en- 
ammoniacal nitrate of nickel, was in the laft operation en- tirely freed. from 
2 f . E cobalt in the laft 
tirely freed from cobalt; it only contained a ftill, as has been operation, 
._ oblerved, a little nitric acid. The oxide of nickel, which, 
-afler having been laid bare by. evaporation, ftill contains co- 
balt, may naturally undergo the fame operation over again. 
.» ‘This method may be made ufe of untill one more expedi- This method res 
tious is difcovered by farther experiments, fince it does ‘not ®o™mended for 
; the prefent, 
eceafion any confiderable expence, for by potafh, the evapo- the ammonia 
ration of the ammonical nitrate of nickel may be effe@ted ina may be faved 
_#etort, andalfo the fubfequent decompofition of the triple ie 
. falt, and thus the ammonia may be feparated for other ufes ; 
in like manner, in works on a great fcale, a part of the nitre and the nitre 
_ may be recovered from the laft operation, by the evaporation **°Vere*~ 
.of the water in which the fubftance has been wafhed. 


eto e: 


odio yah Mya Ay wnty IK VIL 
or Sugar prepared from Beets. By M. Heampstapt.* 


Te ‘method of M. Achard for extra@ting fugar from beets, 
_ was fo expenfive, that it was of no advantage for common 
ule. M. Hermbftadt, of Berlin, has practifed another me- 

‘thod, which is eafily performed, and affords hopes of ren- 

dering this fugar cheaper than that from the fugar-cane ;° 

‘aitis as follows : , 

; After having bruifed the beets in a mortar, M, Hermbftadt 

“fubmits them to the dperation of a prefs, to extra the juice The expreffed 
“from them; which is then placed in veffels, and clatified with es = be ‘ 
__ lime in the fame manner as cane-fugar. Pera by lime, 


a a | ® Sonnini’s Journal, Tom. II, p31, 
When 


268 TURNIPS, 


and then evapo- When this operation is fintfhed, the liquor is evaporated to 
a 2s, the confiftence of a fyrup: It is then left to cool, and a courfe 
produced on = {gar is obtained, of a dark-brown colour: At the bottom of 
eoolings the veflel a {yrup remains, which may be ufed for domeftic 
purpofes, 
From roo 1b. of From 100 pounds of the coarfe fugar, eighty pounds of — 
He Sian aa well cryftallized fugar are obtained by the firft refining, which 
fugar may be ob- fugar is not at all inferior in quality or whitenefs to that of 
tained. the cane, The whole operation may be completed in two 
days. 
Tt is probable The particular Ipecies of beet which M. Hermbftadt ufed 
pa staf HH in his experiments, is not mentioned ; but it is moft probable 
mon field teet, that this chemift made ufe of the common field beet, known 
or root of fears jn Germany by the name of mangel wortzel, the culture of 
“> which is fpread throagh many cantons of Germany. This 
variety, however, contains lefs fugar than all the other fpecies 
of beets; and, for this reafon, M. Sonnini is of opinion, that 
if fugar can be obtained from beets with profit and economy, 
A better pro- more fuccefs would be obtained by fubmitting to. the operations 
wuce might be geferibed, the {mall red beet, called in France nat of Cafilee 


obtained from. 
the {mal} red beet Naudery, which is the {weeteft of all. 
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“Method of flacking Turnips, to preferve them through the Winter. 
By Mr. Joun Suirrerr, of Captain Head, near Had- 
dington, N. Britain.* 


_ Rapa folo molli et aere humidulo letanture : 


Prefervation of Sareea from obfervation and expetience, that turnips 
is ied are the foundation of the beft hufbandry an almoft all foils and 
fituations in the arable diftri€ts of Great Britain; and that 

this crop fhould always be drawn, except from blowing fands, 

or light moorith foil, on both of which it fhould always be in 

part confumed on the ground with fheep; convinced alfo, 

that cies if poffible, fiould be off all foils, and the land 


* Soc. Auth, 1805, The agitate of 38 ne was awarded 
for this method. , 
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ploughed up before the middle of December, at the lateft, Prefervation of 
to fecure the fucceeding corn crop, and graffés, or clovers, gs 
with either of which every field that carried a turnip crop 
the preceding feafon, fhould, in almoft every cafe, be fown 
down; and impreffled with the many high advantages at- 
tending this practice, as foon as my pea and bean ftubbles 
are ploughed up, and fown with wheat, my turnips are be- 
gun to be drawn, and ftacked up for ufe during the following 
winter and fpring. If the diftance of the turnip-field from 
the homeftead does not exceed a quarter of a mile, two double 
horfe carts only are employed, and more in proportion to the 
diftance of the turnip field, or number of hands you may be 
able to command to carry on the work. One clever driver 
is fufficient for two carts, and two for three carts, &c. one 
cart being always in the field loading or loaded. On being 
brought ele the turnips are inftantly tumbled out at the 
flack ; which is done with great facility, from the conftruc- 
tion of the carts in this diftri@, which to convenience and 
firength likewife add lightnefs, to enable horfes to move at 
a {mart pace with them when empty. The turnips tumbled 
out of the-cart, are trimmed of their leaves, and cleaned 
of any earth that may adhere to them, by women, &c, be- 
fore being put into the ftack. Old table-knives do very well 
for the purpofe, and the leaves fhould be cut off clofe to the 
root; the back of the knife being ufed for removing any pieces 
of foil that may ftick on the turnip. 
_ Women, &c. trim the turnips, and put them into ftrong 
coarfe wicker bafkets, to be carried forward by a man, who 
hands. them to another, who lays them into or on the ftack. 
The ground on which the turnips are placed ought to be dry 
bottomed. If that is not the fort of foil where you find it 
moft convenient to make your ftack, a quantity of boulders 
may be put on, regularly fpread over the {pace, to the thick- 
nefs. ef at leaft eighteen inches. My corn-rick yard, being 
dry, ground, has been ufed as the place for keeping my tur- 
nips in. The ftacks have been made about ten feet wide, 
by driving a row of ftakes into the ground parallel to the 
wall of the yard, which ferves inftead of another row. The 
wall is only about five feet and a half high, and the ftakes 
are driven to the fame height, The infide of the wall and 
_ ftakes are lined with compact bunches, or fheaves of wheat- 
Vou. XU1.—Marcu, 1806, U ftraw, 
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ftraw, about ten inches in diameter, placed’ horizontally on 
the ground or boulders, and’ introduced, ‘as wanted, during 
the operation of ftacking. A tire of the largeft turnips are 
placed one abbye’a dower: on the infide ‘of the ‘bundles of 
ftraw, more particularly on the fide guarded by the ftakes, 
till the pile reaches the height of five feet from the ground, 
or from the boulders, if it has been found neceffary to fpread 
any over the ground. The inner part of the ftack is at the 
fame time gradually made up with turnips put in promif- 
cuoufly : along which a plank is laid, and occafionally fhifted 
as the pile rifes, for the man who builds the ftack to ftand 
on without bruifing the turnips with his fhoes. When the 
pile of turnips is reared, in the manner defcribed, to. the 
height of above five feet, it is gradually contraéted inwards, 
Bir both fides, at an angle of about forty-five degrees, like 


‘the roof of a barn; the largeft turnips being ftill piled on 


the outfide, till ithe’ FOE 6: 16 fae completed. The ftack is 
every day fo far finifhed in height as it is extended in length, 
and is covered with wheat ftraw thatch, roped down with 
twifted bands of oat-ftraw before evening, to fecure the 
ftacked turnips from rain that may fall during the night. The 
thatch is laid on a foot thick, and fecured in the fame fimple, 
effe€tual manner, that corn-ricks are covered in Northumber- 
land, Berwickfhire, and the Lothians; with this difference 
only, that the firaw is four times as thick laid on the turnip 
as on the corn, to exclude cold as well as wet; and that 
there is a rail of wood ftretched, hanging horizontally at the 
tops of the wall and ftakes, to fix the ftraw ropes to, which 
fecure the thatch on the ftack, The end of the ftack is every 
night covered with bundlés of wheat-ftraw, which are removed 
next day, or when building recommences, 

Three men are employed i in the field to load and difpatch 
the carts, occafionally affifting four women who draw the 
turnips, ftriking off the top root with a ftrong heavy knife, 
leaving the turnips on the tops of the drills as drawn and 
chopped, with the leaves all in one direétion, to be readily 
laid hold of by the men who lift them up to the cart. The 
horfes pafs along in the fpace between the two rows or drills 
of the turnips, which may be drawn : and, being at thirty 


“inches apart, and the extremities of the wheels about. five 
r feet from each other, it is evident a wheel runs in the middle 


: of 
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of each {pace between the.contiguous drills, without injuring Prefervation of 
the turnip, whether drawn or not. When the cart is about pec tenes 
to turn, jafter,.being loaded, the men. move the turnips to 
make room for | the -horfes, . paling them. into the. cart as. part 


ef the load, . ©. + ff bei 


e 


Epete drawing, carting, trimming, fiacking, covering, & Ce 
a flatute acre of good turnip,—at the diftance of not more 
- than a quarter of a mile from the west 


| a 

the double-horfe carts, and one man = “016 0 

Two men loading, drawing, bailding, 4 A pom mma | aang Wg: 

Seven women drawing and trimming - --0 4 1 

Two gitlstrimming (§- 5° = se 01 8. 

Four ditto and boys ditto - © = 9 ==". 0 1 8 
Pwifting ropes, drawing thatch, thatching, wafte 

¥ of thatch, ftakes, &e, Oe) aia fare es nO 

bia beghi egi) (ara igiat | Do) yay qigneey 


‘The ‘above is a fair average of the expence of fecuring 
fomewhat more than twelve and a quarter ftatute acres laft_ 
feafon, which was all I drew ; and one field of two acres,, 
one rood, thirty-three perches, was fo far diftant as to re-. 
quire three carts, and two drivers. ‘That field, however, 
_ Was firft drawn, and the weather being fine and moderate, 
more work was done in proportion to the length of the day, 
which was alfo longer. Women and children cannot, in- 
deed, exert themfelves with fpirit, in raw cold weather. | 
O@ober i is perhaps the beft month to draw in. It is a quel- 
tion with me, whether the average of the acres that are 
under turnip in the ifland, if the weight exceeds twenty- 
four tons, does not coft more, merely for drawing and carting 
only. When it is confidered that this operation is performed 
often in cold, frofty, and ftormy weather, and that frequently 
much {now may be to be removed before the turnip can be 
feen. If no {now has, failen before the froft fets in, the 
turnips muft be hoed up with inftruments for the purpofe. 
Many are cut, and much left in the ground of the lower 
part of the root. fier all this labour, what is obtained is 
frequently no better than a lump of ice, environed with earth, 
frozen fo firmly to its furface, that nothing but thawing in 

U 2 cold 
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cold water can ever render it fit to be touched by the mouth 
of any animal whatever. 

Admitting, however, the expence of drawing and carting’ 
to be the fame, all that can be ftated as extraordinary ex- 
pence is the coft of trimming and facking, which amounts to? 
Js, 3d,.an acre. On the other hand, we have the advantage 
of having fine freth clean turnips, always ‘fecure and at com- 
mand, to carry on’ feeding and breeding ftock 5 at the fame 
which is frequently thirty and even fifty per cent. on all thi. 
crop that, remains in the field, after the firft of February. 
Above all, the praétice of drawing and ftacking before 
winter, by admitting of early ploughing to mellow the foil, 
fecures a valuable corn, and fucceeding clover crops. When 
all thefe circumftances are maturely weighed, the expence of 
eleven fhillings and three-pence will, to every enlightened 
agricullurift, appear but trifling to obtain fuch very valuable 
advantages. The writer of this little effay has had the fatis- 
fation of having excellent crops after his turnips, this feafon ; 
while almoft every other crop in the neighbourhood was in- 
different ; and fome on rich dry loams, high rented, by being 
fown in the months of April and May, on the fpring plough- 
ing, after turnips eaten off with fheep, were fo miferable, as 
evidently to pay nothing after expences of labour, feed, and | 
reaping. The young rive too, fown with thefe crops, 
have almoft entirely perifhed from want of moifture. The 
Jofs of the crop and clover feed is not all: the fyftem fuffers a 
derangement, the confequences of which none but ‘practical 


men can calculate, 


One thing remains to be noticed, which is, that twenty-fi “fix 
young mille cows, and yearling calves, were kept nearly 
three weeks on the turnip trimmings, with oat-ftraw along 
with them, to their improvement; and that many more might 
have been kept, had they been provided in time. ' A quantity 
of good manure was made: and, eftimating all advantages 
arifing from the confumption of the leaves in this way, at no 
more than $d. a head per night, for the keep of each beaft, 
the amount will exceed the expence of trimming and ftacking 


‘the whole crop of turnips on twelve acres and a quarter.— 


The leaves that remain on turnips after Chriftmas, are either 
unfit to be eaten, ‘or wafted by the frofis. 
T. SHIRREFF, 
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Account of Jome. Specimens. of Bafaltes from the northern Coaft 
of Antrim. By the Rev. Dr. Wituiam Ricuaxpson.* 


Tue: Reverend Dr. William Richardfon, late F. T. C. D, Remarks on the 
having fent to Dr. Hope a colle@ion of f{pecimens from the eran gehen 
northern, coaft of Antrim, with a catalogue and obfervations, trim. 

the. fpecimens were exhibited, and the obfervations were 


fread in the Royal Society, March 1803. 


ERR MW et | \ Stliceous Basalt. 


Dr. Richardfon difcovered the foffil to which he gives this 
name, i in the peninfula of Portrufh, four or five years ago. 
It. abounds alfo in the Skerry iflands, a reef of rocky iflots 
extending from the northern point of Portrufh-head for about 
a mile eaftward. A {mall part of every one of thofe iflots 
is formed of this Rone, while the remainder confifts of coarfe 
‘bafalt, fimilar in all refpeéts to that on the eaft fide of the 
above-mentioned peninfula. {t is met with in one or two 
other places. 

This ftone is arranged in ftrata, from ten to twenty inches 
thick, all fteadily parallel to one another, and every ftratum, 
as far as can be obferved, preferving an uniform thicknefs 
through its whole extent. When thefe ftrata are quarried 
into, they appear to be conftruéted of large prifms, generally 
pentagonal, which when broken divide into {maller prifms. 
This internal prifmatic conftruion frequently gives an irre- 
gular or fhivery appearance to the fracture, which however 
is often conchoidal, and the grajn.as uniform as in the Sols 
Caufeway bafaltes. 

The beds of this foffil are remarkable for containing marine 
exuviz in great abundance, particularly impreffions of cornua 
ammonis, The flat fhells and impreffions contained in thefe 
ftones, are fleadil y parallel to each other, and perpendicular 
to the axis of the prifms. It muft be obferved, that the prif- 
matic conftruétion is never interrupted by the hells difperfed 
through it; the planes which feparate the prifms pafling 
equally through the thells and the ftone itfelf. 


* Edinburgh Tranf. Vol. V, om 
Y i] 
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The grain of this ftone paffes by infenfible fhades from a 
high degree of finenefs, until it become undiftinguifhable from 
that of the common columnar bafaltes. 

/The name of Siliceouws Bafalt, which Dr. Richardfon em- 
ploys, was firft given to this fofil by Mr. Piftet of Geneva, 
when he vifited Portrufh, in a tour through Ireland two years 
ago. He confidered it as a variety of = sh ei a 
greater proportion of filica than ufual. 

The ftrata of filiceous bafalt, both at Portrufh and the 
Skerry iflands, generally alternate with ftrata of equal thick- 
nefs of a coarfe-grained bafalt of a grey colour. The ma- 
terials of the ftrata grow into-each other, fo as to form one 
folid mals, from which it is eafy to quarry pieces in the con- 
fine of the two firata, with a part of each adhering; but the 
coarfe bafalt, as it approaches very near to the fine, always 
abates fomewhat of its coarfenefs ; yet the line of demarcation 
is left completely diftinct. 


(The conclufion in our next. 


SCIENTIFIC NEIWS, 
Almanack printed at Conftantinople. 


For the firft time an almanack has been printed at Conftan- 
tinople, under the dire€tion of Abdorahman. The printing- 
office was eftablithed in 1716, by Said (who had heen at Paris 
with his father, the ambaffador), and by Ibrahim, an Hunga- 
rian: Achmet the Third patronized them, and they printed 
many books ; but an almanack was never before printed. 


Obfervatory at Bavaria, 


The Ele@or of Bavaria, a few months before the arrival of 
the French armies, caufed an obfervatory to be ereéted in the 
neighbourhood of Munich. The fituation chofen for its con- 
firu€tion, takes in an extenfive horizon. Profeffor Seyfer, a 
celebrated aftronomer of Gottingen, was nominated dire€tor 
of this eftablifiment. 

2 
Eftablifhments 
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“ Epablifiments for Natural Philofophy in the Ukraine. 

The rich land-owners in the Ukraine and Volhinia, have Eftablithment 
contributed largely for the eftablifhment of Lyceums for eas 
teaching natural philofophy, at Krzeminico, and at Winnica, Ukraine. 

The library and philofophical apparatus of the King of Poland, 
have been purchafed for this purpofe. M. Sniadecki has re. 
ceived a fum equal to 500/, to purchafe telefcopes and clocks ; 
and no expence is to be {pared in properly furnifhing the ob- 
fervatories with inftruments. 


SLM & Obfercvatory at Mofkow. 

“M. Goldbach, an able aftronomer of Leipfic, has been no- Obfervatory at 
minated profeffor of the univerfity of Mofkow, with a falary Motkow. 
equal to 250l. He is to have the direétion of the conftruétion 
of a new obfervatory, to furnith it with inftruments, to make 
regular obfervations, and to inftruét fome young men in prac- 
tical aftronomy who have been previoufly inftru€ted in the 
preparatory {ciences, and to give a courfe of leétures in theo- 
retical aftronomy in one of the halls of the Univerfity. 

They poffefs many of Cary’s telefcopes, of different powers ; 
an excellent aflronomical clock; a chronometer, made by 
Arnold ; a portable circle, of one foot diameter; and, it was 
reported, had ordered one of three feet diameter from the 
fucceffor of Mr. Ramfden: Thus M. Goldbach will be pro- 
vided with every inftrument neceffary and ufeful to aftronomy, 
at the obfervatory of Mofkow. 

M. Goldbach has taken the opportunity of his journey, to 
determine the pofition of we towns; among others that of 
Riga, 1" 27’.0, and 56° 57’ 

At the fame time that ir. Goldbach is engaged with the 
aftronomical eftablifhment at Mofkow, MM. Schubert and 
Wifniewfki are employed at the obfervatory of Peterfburgb ; 
and there is reafon to expeét a feries of obfervations from that 
part of the world. 


Solar Tables. 


A fet of tables of the fun, compofed by M. Delambre, have Solar Tables. 
been printed at Paris, in which there are many new equa- 
tions, 


Ernef& the Se- 
cond’s bequeft 
to his obferva» 
torye 
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tions, and of which all the elementary parts have been verified 
by new obfervations. A fet of tables of the moon’s motion 
are alfo to be printed, and when they are completed, thofe of 
the planets will follow. 


— . 
Bequeft of Ernep the Second-relative to his Obfervatory. 
_ Erneft the Second, late Duke of Saxe-Gotha, was remark- 
ably attached to aftronomical ftudies. He made obfervations 


and calculations himfelf, affifted in compofing books on the 
fubjeé&t, and furnifhed the funds for their publication. He en- 


abled M. Zach to meafure a degree of the meridian in Gers 


many, and defrayed*the expences from his private purfe; fo 
that. he united tothe merit of a connoiffeur in the fcience, 
that of an author, a patron, a man of fcience, and of a gene- 
rous prince. 

He leftin his will a Ais eqaal to about 13301. to oe a fund 
for the maintenance of the obfervatory of Seeberg, near Go- 
tha, which was built out. of his: own private eftate; and or- 
dered his fucceffor to éreé no other monument to his fame, 
but the careful fupport of, this eftablifhment. 

Baron de Zach,, who has given a copy of the will in his 
Journal, adds, ‘* That he can affure the lovers. of fcience, 
that the will of the father will not only be fulfilled, but fur- 
paifed by his fucceffor, the ‘prefent | Duke Emilius Leopold 


Auguftus, who has already fhewn the moft marked ae of , 


his attachment to.the {ciences. 
«“ In a codicil to the will the Duke ie ‘ I forbid ex- 
* prefsly the- elevation .of any monument to my memory, or 
* even an epitaph, or any monument at or near my tas rs 
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ASASR OS BE Eisd. 


sree’ from T. Youne, M.D. F.R.S. 3c. claiming the Lamp 
deferibed in our laft Number, and demanding an Ea planation 
from the anonymous Communicator. 


. To Mr. NICHOLSON. 
OLR, 


Ty WAS much furprized on feeing, a few days ago, the figure Concerning the 
of a lamp contained in the fourth plate of your Number for 7 Fhe Ages are 
February laft. I truft you will be convinced, upon iis 
of the figure which I now fend you, and which was engraved 
before Chriftmas, that your correfpondent A. F. muft have 
copied his lamp from that which is here reprefented ; and I 
am fure you will think I have a right to demand a public ex- 
planation of the manner in which he procured a fight of a 
plate not yet publifhed, and of the motives which induced 
him to make fo unjuftifiable a ufe of it. I fhall referve the 
complete explanation of this lamp fer the work to which the 
plate belongs, which has been long in the prefs, and which 
will foon be ready for publication; 4 fhall only obferve that 
Vor. XITL.—AprIL, 1806, x it 
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it is in a great meafure free from the inconvenience which 
A. F. has attributed to it, (p. 168) and that the ‘. {mall 
fhaded circle” is not a ‘* perforation,” but a weight attached 
to the counterpoife, 

I am,'..Sir, 


Your very obedient Servant, 
THOMAS YOUNG. 


Welbec Street, 
March 15, 1806. 


II. 


On the Tendency of Elaftic Fluids to Diffufion through each 
other. By Joun Datton*, 


Iw an early period of pneumatic chemiftry it was difcovered 
that elaftic fluids of different fpecific gravities being once dif- 


do not feparate 3 fufed through each other, do not of themfelves feparate, by 


but will they 
mix without 
agitation. 


Dr. Prieftley 
thinks not, 


long ftanding, in fuch manner as that the heavieft is found 
mn the loweft place; but on the contrary, remaim ina ftate of 
uniform and equal diffufion. 

Dr. Prieftley has given us a fe€tion on this fanjen (vid. 
Experiments and Obfervations, 8c, abridged. Vol. II. p. 441) 
in which he has proved the faét above-mentioned ina fatis- 
factory manner; and every one’s experience fince, as far as 
I know, has coincided with his conclufions. He has not 
offered any conje€ture concerning the caufe of this deviation 
from the law obferved by inelaftic fluids ; but he fuggefts that 
«* if two kinds of air of very different fpecific gravities, were 
put into the fame veffel, with very great care, without the 
leaft agitation that might mix or blend them together, they 
might continue feparate, as with the fame care wine and water 
may be made to do.” 

The determination of this point, which feems at firft view 
but a trivial one, is of confiderable importance; as ‘from it 
we may obtain ‘a ftriking trait, either of the agreement or 
difagreement of elaftic and inelaftic fluids in their mvt 
aétion on each other, ° ‘ 


* Manchefter Memoirs, Vol. I, New Series, r 
. t 
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It is, therefore, the fubje@ of the following experiments Inquiry by ex- 

_ to afcertain whether two elaftic fluids brought into contaét, nenine ici 

could intermix with each other, independently of agitation, trary. 

The refult feems to give it in the affirmative beyond a doubt, 

contrary to the fuggeftion of Dr. Prieftley; and eftablifhes 

this remarkable faét, that a lighter elaftic fluid cannot. reft 

upon a heavier, as is the cafe with liquids; but, they are con- 

liantly aétive in diffuling themfelves through each other till an 

equilibrium is effeéted, and that without any regard to their 

fpecific gravity, except fo far as it accelerates or retards the 

effect, according to circumftances. 

_ The only apparatus found neceflary was a few phials, and Apparatus, 
tubes with perforated corks ; the tube moftly-ufed was one 

ten inches long, and of 54, inch bore; in fome cafes a tube 

of 30 inches in length and 4 inch bore was ufed ; the phials 

held the gafes that were fubjeéts of experiment and the tube 

formed the conneétion. In all cafes, the heavier gas was in 

the under phial, and the two were placed in a perpendicular 

pofition, and fuffered to remain fo during the experiment in a 

ftate of reft; thus circumftanced it is evident that the effet of 

agitation was fufficiently guarded againft; for. a tube al- _ 

moft capillary and ten inches long, could not be inftrumental 

in progagating an intermixture from a momentary commotion 


at the commencement of each experiment. 


FIRST CLASS. 


Sree Acid Gas, with Atmofpheric Air, Hydrogenous, 
Azotic and Nitrous Ga/es. 


1. A pint phial filled with carbonic acid gas, the 30 inch Carbonic acid 
tube and an ounce phial, the tube and {mall vial being filled ene ; aad 
with common air, were ufed at firft. In one hour the fmall 
phial was removed, and had acquired no fenfible quantity of 
acid gas, as appeared from agitating lime water in it. In 
three hours it had the acid gas in great plenty, infiantly making 
lime water milky. After this it was repeatedly removed in 
the {pace of half an hour, and never failed to exhibit figns of 
the acid gas. Things remaining juft the fame, the upper 
phial was filied with the different yafes mentioned above re- 
peatedly, and in half an hour there was always found acid 
fufficient to make the phial 4 filled with lime. water quite 
; xa milky. 


' 
Pe 
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milky. . There was not any perceptible difference whatever 
gas was in the upper phial *. 


SECOND CLASS, 


Hydrogenous Gas with Atmojpheric Air and Oxigenous Gas. 
Hydrogen, with © 1, Two fix ounce phials were conneéted by the tube of a 
ae) ee “* tobacco pipe, three inches long, the upper containing hy- 
drogenous gas, the lower atmofpheric air ;-after ftanding two 
hours, the lower phial was examined; the mixed gafes it 
contained made fix explofions in a {mall phial. The gas in 
the upper alfo exploded. 

2. Two four ounce phials conneéted with the ten inch {mall 
tube ftood two days, having common air and hydrogen gas. 
Upon examination the upper was found to be 3 common air 
by the teft of nitrous gas. The gas in the under exploded 
fmartly; that in the upper moderately with a lambent 
flame. 

3. Two one ounce phials were conneéted by the ten sae 
tube, containing common air and hydrogenous gas; in three 
hours and a half the upper was about 4 common air and the 
under 2; the former exploded faintly; ie latter {martly. 

4, Two oné ounce phigls were connected as above; the 
under containing gas about 7 oxygenous, the upper hydroge- 
nous: In three hours: the eee was = oxygenous, and the 
former about 4; the upper sen rb violently, the under, 
moderately. 

5. Two one ounce phials were again conneéted, the lower 
having atmofpheric air, the upper hydrogenous gas; they 
flood fifteen hours, and were then examined; the upper gave 
1.67 with nitrous gas, the under 1.66.— Hence it is evident 
that an equilibrium had taken place, or the two gafes were 
uniformly diffufed through each other in beth phials, 


THIRD CLASS. 


Nitrous Gas, with Oxigenous Gas, Almofpheric Bae Hydra- 

genous and Azotic Gajés. 
Nitrous gas The refulls of the preceding experiments upon gafes that 
with oxigenouss 14 ¥e no known affinity for each other, were conformable to 


atmofpheric hy- 


or and 5 dam The fmall tube of ten inches was then ufed and a phial of , 


‘common air; in one hour much acid gas had come through, as 
appeared by lime water. 
. what 
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what @ prior?, T had conceived ; for, according to my hy- Nitrous gas 
pothefis, every gas diffufes itfelf equably through any given Hier ha 
fpace that may be affigned to it, and no other gas being in drogenous, and 
its way can prevent, though it may confiderably retard this *7°** 
diffufion. But in fome of the following experiments, in which 
the two gafes are known to have a chemical affinity for each 
other, I expeéted different refults from what are found; per- 
haps without fufficient réafon. For, chemical union cannot 
take place till the particles are brought into contiguity; and 
the elaftic force which fets them in motion appears, from the 
above experiments, to be a principle diametrically oppofite 
to affinity. That circulation of elaftic fluids, therefore, 
which we have now before us, cannot be accelerated by their 
having a chemical affinity for each other. Another circum- 
ftance deferves explanation;—when nitrous and oxygenous 
gas are in the two phials, the refiduary gafes after the ex- 
periment are nearly as pure as before; becaufe thofe portions 
of them that meet in the tube, form nitrous acid vapour, 
which is abforbed by the moifture in the phials, and therefore 
does not contaminate either gas. 

1, Two one ounce phials were conneéted with the fmall 
tube, the under containing nitrous gas, the upper atmofpheric 
air; after three hours, the upper phial was taken off when 
a quantity of air was perceived to enter, as was expedted ; 
the air in the upper phial was fcarcely diftinguifhable from 
what it was at firft; that in the under phial was ftill fo much 
nitrous as to require its own bulk of common air to fatu- 


rate it. 

2. The above experiment was repeated, and the upper 
phial drawn off when the whole was under water, in order 
to prevent communication with the atmofphere: about % of 
an ounce of water entered the phials, to compenfate the 
diminution. Remaining air in the upper phial was a very 
little worfe than common air, it being of the ftandard 1,47 
when the former was 1,44. The gas in the under phial was 
ftill nitrous and nearly of the fame purity as at firft; for three 
parts of it required four of atmofpheric air to faturate 
them. 

3. Nitrous gas and one 2 oxygenous were tried in the fame 
way: after four hours, the apparatus was taken down under 
water. The upper phial was % filled with water, and the 
hapee 2 gas 
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gas’ in it was partly driven down the tube into the other 


Azote with 
oxygenous com- 
pounds. 


phial, by which, and the previous procefs, the nitrous gas 
was completely faturated and nothing but azotic with a {malk 
portion of oxigenous were found in the under phial: the 
remaining gas in the upper phial was ftill 4 oxygenous. 

4, Nitrous gas and hydrogenous: in three hours the upper 
phial was 3 nitrous, and of courfe the under muft havea like 
part of hydrogen, 


5, Nitrous gas and azotic: after three hours the upper phial 
was 2 nitrous. " 
In the two laft experiments, the quantity of nitrous gas in 
the upper phial was lefs than might be expected ; but the tube 
was at firft filled with common air, and fome muft enter on 


connecting the apparatus, pelitin is {ufficient to account for the 
refults, 


FOURTH CLASS. 
Azotic Gas, with Mixtures containing Oxigenous Gas. 


1. Azotic gas and one 4 oxygenous: afler ftanding three 
hours the upper phial was of the ftandard Efe or about 
+g OXygenous. 

2. Azotic gas with atmofpheric air: after ftanding thtes 
hours: the upper phial was not fenfibly diminifbed by nitrous 
gas; the under phial, however, had loft two per cent, or 44 
of its oxigen. The reafon of this was, that the azotic gas in 
this experiment having been juft made for it from nitrous gas, 
this laft had not been completely faturated with atmofpheric 
air, and hence had feized upon all the oxygen afcending into 
the upper phial. 

Having now related all the experiments I made of any 
importance to the fubjeét, it will be proper to add, for the 
fake of thofe that may wifh to repeat fome of them, that great 
care mutt be taken to keep the infide of the tube dry; forif a 
drop of. water interpofe between the two gafes, I have found 
that it effe€tually prevents the intercourfe : glafs tubes fhould 
therefore be ufed, that one may be fatisfied on this head, as 
the obftruétion will then be vifible. 

J thall make no further comments on the above experiments, 
by way of explanation: becaufe to thofe who underfland my 
hypothefis of elaftic fluids, they need none: and I think it 
would be in vain to attempt an explanation any other way. 


ae Ican 
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I cannot however, on this occafion, avoid adverting to fome 
experiments of Dr. Prieftley, which few modern philofophers 
can be unacquainted with: I mean thofe relating to the feem- 
ing converfion of water into air. (Vid. Philof. Tranfa@. 
vol. 73, page 414,—or his Expts. abridged, vol. 2, page 
407.) He found that unglazed earthern retorts containing a 
little moifture, when heated, admitted the external air to pafs 
through their pores at the fame time that aqueous vapour 
pailed through the pores the contrary way or outward; and 
that this laft circumftanee was necejury to the air’s entrance, 
The retorts are air-tight, fo far as that blowing into them 
difcovers no poxes ; but when fubjeéted to a greater preffure, 
as that of the atmofphere, or even one much fhort of it, they 
are not able to prevent the paflage of elaftic fluids. The faét 
of air pafling into the retort through its pores, and vapour 
out of them at the fame time, are elegantly and moft con- 
vincingly fhewn by Dr, Prieflley’s experiments, in which 
he ufed the apparatus reprefented in plate 7,.fig. 1, of the 
edition above referred to. The Doétor confefies his explana- 
tion of thefe remarkable faéts is very inadequate; and ne 
wonder, for it is impoffible for him or any other to explain 
them on the commonly received principles of elaftic fluids. 
But we will hear what he fays on the {ubjeét :—‘* At prefent 
it is my opinion, that the agent in this cafe is that principle 
which we call attraétion of cohkefion, or that power by which 
water is raifed in capillary tubes. But in what manner it 
atts in this cafe-I am far from being able to explain. Much 
lefs can I imagine how air fhould pafs one way and vapour 
the other, in the fame pores, and how the tran{miffion of the 
one fhould be neceffary to the tranfmiffion of the other,.— 
1 am fatisfied, however, that it is by means of fuch pores as 
air may be forced through, that this curious procefs is per- 
formed; becaufe the experiment never fucceeds but in fuch 
velleis as, by the air-pump at leaft, appear to be porons, 

though in all fuch,” 
_ The truth is, thefe faéts fo difficult to explain are exaétly 
fimilar to thofe which are the fubje@ of this memoir ; only in- 
flead of a great number of pores we have one of fenfible mag. 
nitude, (the bore of the tube.) Let the porous retort have 
the fame elaftic fluid within and without, in the one cafe; 
and the two phials contain the fame elaftic fluid in the other, 
then 
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means of the 
por So 


+~and the fame 
happens in any 
two gafes. 
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then no tranfmiffion is obfervable in either; bat if the retort 
have common air, or any other gas, without, and aqueous 
vapour, or any other elaftic fluid, except the outfide one, 
within; then the motion in and out commences, juft as with 
the phials in fimilar circumftances. In faét this laft obfervation 
has fince been verified by Dr, Prieftley himfelf, of which an 
account is given in No. 2, of the American Philofophical 
Tranfaétions, vol.5. After alluding to his experiments above- 
mentioned, he obferves, ‘* Since that time I have extended 
and diverfified the experiments, and have obferved, that what 
was done by air and water, will be done by any two kinds of 
air, and whether they have affinity to one another or not, that 
this takes place in circumftances of which I was not at all ap- 
prized before, and fuch as experimenters ought to be ac- 
quainted with, in order to prevent miftakes of confiderable 
confequence.” 

The fa@ts ftated above, taken altogether, appear to me to 
form as decifive evidence for that of elaftic fluids which fF 
maintain, and agaznf the one commonly received, as any phy- 
fical principle which has ever been deemed a fubje& of dif- 
pute, can adduce. 


Ii. 


On the Horizontal Moon. By Dr. Oxery. Ina Letter from 
Mr. H. Sternnavuer. 


To Mr. NICHOLSON. 
SIR, Fulnuk, March 1, 1806. 


A\sour the beginning of laft year, I had the pleafure, in 
compliance with your obliging letter to fend you impreffions 
of the Egyptian Scarabacus, which I hope came fafe to hand. 
Your kindnefs in inferting my trivial remarks upon the fame in 
your valuable Journal, encourage me to fubmit the following 
fhort eflay, upon a fubjeét which has employed the ingenuity 
of feveral of your correfpondents, which I received from my 
friend Dr. Okely, of Wyke, near Hallifax, in confequence of 


{ome converfations occafioned by the perufal of your work. 


If 
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If you think it worthy a: place in your colleétion, it. will 
be confidered as an additional obligation conferred on, 
SIR;. 
Your obedient fervant, 
H. STEINHAUER. 


Objervations on the feemingly enlarged apparent Diameters of the 
Sun and Moon, when viewed in or near the Horizon. 


Every one who views the fun or moon, when they are in General fact 

the horizon, thinks that they appear larger than when they are a. i oe 
nly bodies 

feen in any more elevated part of the heavens, And alftro- feem larger at 

nomers know, that the diftance of the fame fixed flars is ap- ee 

parently greater when feen near the horizon, than when they 

are more elevated. But it is likewife well known to afirono- 

‘mers, that the apparent magnitudes of the fun and moon, as 

well as the apparent diflances of any given fixed ftars, as mea- 

fured by the micrometer, are the fame in that part of the hea- 

vens which is near the horizon, as, in the fame circumftances, 

they are found to be in any other part, except that the moon, 

being really perceptibly farther from an obferver, placed on 

the earth’s furface, when fhe appears in the horizon, than 

when fhe appears in the zenith, is found to have a {malter 

apparent magnitude, agreeing with the caufes to which it 1s 

known to be owing. The firft mentioned phenomena muift 

therefore belong to the head of optical deceptions. Let us 

enquire from what fource this deception arifes. 

I am not the firft by whom the fource was fought for in the 
apparent flatnefs of the fky; but I differ as far as I know, 
from all others in my manner of connecting one appearance 
with the other. 

In order to explain my idea of the matter, I fhall firft at- Explanation of 
tempt to thew that the flattened appearance of the vifible hea- ee 
vens is not an illufion, but a reality; or in other words, that the heavens. 
‘an obferver placed on the earth is really at a greater diftance 
froma point of the fky, fituate in the horizon, than from a 
point fituate in the zenith. 

This will appear in the cleareft manner if we endeavour to T¥e tky is areal 
give an anfwer to the two following queftions: What is he hy ? oa ela 
and Where is the fky ? concavity. 

By the fky, I mean that blue concave fuperficies, within 
which every obferver on the furface of the earth finds himfelf 

placed 


which is not 
always alike. 


- 


Explanation 
from adiagram 
of the fky, that 
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placed. . What is this? It is certainly fomething real.and ma- 
terial, or elfe it would not appear coloured. . For bodies, ta 
appear coloured, muft have parts of fome determinate mag~- 
nitude, 

Where doth it exift? Not in thofe immenfely diftant parts 
of {pace, where the heavenly bodies revolve. For if thofe 
{paces contained any bodies of a determinate magnitude, and 
confequently of a determinate denfity, the heavenly bodies 
could not continue through ages to revolve in the fame peri- 
odic times; their momentum would be diminifhed by refift 
ance, and the periodic times of their revolution would change, 
The blue fky therefore cannot be placed beyond the atmofphere 
of ourearth. The fmalleft parts of bodies, that are coloured 
are blue, and the blue fky is therefore either the atmofphere 
itfelf or the {malleft and moft elevated vapours afcending ia 
it, or both together, The heavenly bodies thine through it, 
and therefore it cannot be opaque; it is itfelf of a blue colour, 
and therefore is not perfeéily tranfparent. 

Though we are ignorant of the exaét height of the atmof- 
phere, yet we may take it for granted, that it does not extend 
as far asthe moon, and theretore that the diftance of its far 
theft points from the centre of the earth hasa finite ratio to the 
femi-diameter of the earth, That the ratio is probably lefs 
than 2:1. 

If therefore the blue heavens which furround the earth, and 
are concentric with it, have a femidiameter not double that of 
the earth, their horizontal points as viewed from the earth, 
mauft be farther from us than any that are nearer the zenith. 

For let ACF (Plate VII. Mg, 1.) reprefent a great_circle 
of the earth, and A C be its radius, and let the circle DBE G 
reprefent a great circle of the atmofphere drawn witha radius 
AB not =2. AC, the line CD7BC; HC7 BC, 

I was led to this folution of the flattened appearance of the 
heavens, by obferving that, when the fky is uniformly over- 
caft with clouds, the concave fuperficies appears confiderably 
flatter than when the fky is ferene. In the former cafe, the 
two concentric circles in the figure approach nearer to each 
other, the clouds being nearer to the earth than the fky is, and 
the ratio of DE to CB muft of courfe increafe. 

But to proceed. When any bodies fituated behind a femi- 
tranfparent {creen are feen through it, they will appear to be 

fixed 
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fixed in the fcreen at the points of interfe€tion, which lines the heavenly 
drawn from every point of the bodies to the eye of the ob- piesa 
ferver, make with the fcreen. Now fuch a femi-tranfparent ire oe 
{creen, the blue fkies interpofe between the heavenly bodies 
and our eyes. They will therefore appear to be fixed in the 
Sky, at the above-mentioned points of interfe€tion. 
But if lines DC, HC, IC, BC, be drawn fo that the 
angles at C are equal, they may be confidered as coming from 
the extreme points of bodies which fubtend equal angles of 
vifion, or which have the fame apparent magnitude. Theangle 
DCH may be confidered as reprefenting the angle of vifion 
which the fun fubtends at the horizon. The equal angle 
HCI, the angle fubtended by the fame body in a more ele- 
vated fituation, BatDH7HI. Thus the heavenly bodies 
muft appear enlarged in their vertical diameters, when in the 
horizon; and the fame may be thewn of any other diameter 
They will therefore appear uniformly enlarged; which was 
the thing to be explained, 


W. OKELY. 


IV. 


Account of fome Specimens of Bafaltes from the northern Coaft 
of Antrim. By the Rev. Dr. Wittjam Ricuaxrpson, 


{Concluded from Page 273.) 


"Tue penin{fula of Portrufh lies about fix miles to the weft apo ys the 
of the Giant’s Caufeway, and on its eaftern furface alone pre- ec. 
fents thefe ftrata. 
In the {pace of about 700 yards, it exhibits in miniature thofe 
changes and interruptions of the ftrata, which occur on the large 
{cale along the northern bafaltic coaft of Ireland. At the place 
where it emerges from the ftrand, there firft occurs a mafs com- 
poled of firata of the coarfe and filiceous bafalt, placed over 
each other alternately; this is fueceeded by an accumulation 
of regular ftrata of the coarfe bafalt alone. A fecond alterna 
tion, and a fecond accumulation of the coarfe-grained ftrata, 
come in order, and extend to the well called Tubber Wherry. 
Here commences an accumulation of many ftrata of the fili- 
ceous 
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Remarks ‘on the Ceous bafalt alone, which ftretches along the fhore for about 


hafaltes of the 
coaft of Antrim. 


100 yards, and then changes intoa third alternation, which 
continues to the little boat-harbour, called Port-in-too, near 
which the filiceous bafalt difappears. Over this ftretch, not- 
withftanding the frequent change in the arrangement Of the 
firata, the thicknefs of each firatum, of both {pecies, remains 
pretty nearly the fame, and the pofition of them all fleadily fo, 
viz. with a confiderable dip to E, N. E. ' 

The weft fide of the peninfula, though only abort 400 
yards diflant, confifts entirely of coarfe bafalt. It fhows a 
bolder face, and is formed of rude maflive pillars, from 60 to 
80 feet long, 

“Fam aware,” fays Dr. Richardfon, ‘ that feveral mine- 
ralogifts deny the fhell-bearing ftone to be bafalt, while others 
contend ftrenuoufly that itis. J will not venture to decide on 
the queftion, but muft remark, that I have never met with it 
but contiguous to bafalt, and fo folidly united to this laft, that 
the continuity of the whole mafs was uninterrupted. The 
grain of the ftene graduates, as has been already remarked, 
into. that of the common bafaltes; and the arrangement of it 
and that of the bafalt, with which it is fo much mixed at 
Portruth and the Skerry ifland, is exaéily the fame; the ftrata 
of each fcarcely differing in thicknefs, and not at all in incli- 
nation, The ftrata of both kinds break into prifms, and the 
furfaces, where acceffible, exhibit the appearance of caufe- 
ways, differing only in this, that in the filiceous bafalt, the 
pentagon is the prevalent figure, and in the coarfe bafalt, the 
quadrangle. The fufibility of both ftones is alfo nearly the 
fame; the fhells in the filiceous bafalt are calcined in the fire, 
and many more are then difcovered which had before efcaped 


the eye *.” 


Whinftone 

® Dr. Richardfon obferves, that fome mineralogifts deny that 
this foffil is bafalt. Several of the members prefent when this pa- 
per was read, fome of whom had examined the ftone in its native 


‘place, were of that number. It was remarked, that though cer- 


tain portions of the ftrata of this foffil bore much refemblance to 
fome fpecies of bafalt, by far the greater part of the mafs bore no 
refemblance whatever to any. 

It was alfo ftated, that the fubftance of the coarfe-grained, un- 
difputed bafalt, which lies between the ftrata of this ftone, does not 


contain an veltiges of marine animals; That veins often iffue 
> 
from 
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‘, Whinflone Dikes on the Coaft-of Antrun. Remarks on. the 
i : ; , , bafaites of che 
Dr. Riehardfon deferibes: fome particulars inthe conftruc- o34 of Antim. 


tion of the whinitone dikes on the coaft of Antrim, which ap- 
pear fingular, and deferving of attention, Thefe dikes, he 
fays, are uniformly formed of large maflive prifms laid hori- 
zontally, which are always divifible into {mialler prifms that are 
likewife horizontal. To prevent confufion, he calls the firft of 
thefe component prifins, and the fecond, or fmaller ones into 
which the others break, conftituent prifins. 

The component prifms are fometimes of enormous fize, and, 
m the fame dike are nearly equa! ; the conftituent prifms are 
imall, (the fides about an inch long), and neatly formed. 

‘The dike which traverfes the Giant’s Caufeway, differs from 
thofe on other parts of the coaft, by having no component 
prifms. It refembles a plain wall, of which the parts fhiver 
under the hammer into. very neat conftituent prifms, In the 
dike at Seaport the fame thing is obferved ; the prifmatic ftruc- 
fare does not penetrate two inches from its edge; the whole 
interior feems an amorphous mafs. 

The fpecimens of this latter dike, fent to Dr. Hope, exhibit 
its continuity with the adjacent bafaltic rock which it traverfes, 
and alfo the continuity of the fine bafalt of its edge with the 
gromular ftone which compofes the middle of the dike. 

The dike of Port-coan isa very folid mafs, compofed of 
ftones apparently round, and imbedded in a bafaltic pafte, or 
indurated mortar. | The round ftones are formed of concentric 
fpheres, like the coats of an onion; they exceed a foot in di- 
ameter, and, together with the mortar by which they are united, 
they form a very compaét and highly indurated rock. 

Befides thefe large dikes, Dr. Richardlon remarks, that 
veins from half an inch to an inch and a half thick, often cut 
the bafaltic ftrata on that coaft in all direGtions. The materials 
of thefe veins are never the fame with the contiguous bafalt, 


from the beds of this real bafalt, and pervade the fuppofed filiceous 
{pecies ; fome of them connecting together the feparate beds of the 
real bafalt; others dying away in flender ramifications; as they rife 
through the interpofed ftratum. In no inftance is this reverfed ; 
The veins never proeeed from what is called the Siliceous Bafalt. 
It was. farther obferved, that both the fracture and external furface 
of this ftone exhibit a ftratified ftruture, in many inftances, which 
mever happens in the true bafaltes. 


but 


~ 
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Remarks on the but are generally finer. At Portrufh is a large vein, and neat 
bafalees of the ita fmaller vein, not an inch thick, which, proceeding from 
coaft of Antrim, i ; bia j inte 
elow, terminates in the folid rock before it reaches the fur- 
face, 


Mifcellaneons Obfervations. 


Some of the fpecimens in Dr. Richardfon’s catalogue are 
from a quarry in a mafs of bafait at Ballylugan, two miles fouth 
of Portrufh. This bafalt contains fmall cavities in its interior; 
many of them full of frefh water, which gufhes out when the 
fione is broken by the hammer, as if it had been in a ftate of 
compreffion. The ftone is fo hard, and flies fo in pieces, that 
Dr. Richardfon has not been able to colle& any of the water 
tor the purpofe of analy fis. 

The face of the quarry in which this variety of the bafalt is 
found is about 15 feet high, and is cut intoa ftratum, the 
thicknefs of which is not yet afcertained. The rock is entirely 
columnar, the pillars fomewhat fmaller than thofe of the 
Giant’s Caufeway, lefs perfeét, not articulated, fometimes 
bent, and varioufly inclined. The fides and the interior of 
the pillars are full of cavities. In confequence of the obfer- 
vations of Dr. Hamilton and Mr. Whitehurft refpeéting the 
porous texture of the air or bladder holes of the bafaltes of the 
Caufeway and its: vicinity, Dr. Richardfon has examined a 
great variety; but in no inftance, except this-of Ballylugan, 
has he found cavities, in the interior of the bafaltic rocks on 
this coafi, though they are cia. lat on the furface ens to 
the air. 

The laft variety of whinflone enumerated by Dr. Richard- 
fon is the Ochrous, which makes, as he fays, a con{picuous 
figure in the ftupenduous precipices along the coaft of Antrim. 
Yt is difpefed in extenfive ftrata of every thicknefs, from an 
inch to twenty-four feet, and varies in colour, from a bright 
minium to a dull férraginons brown. 

Three remarks are agile by Dr. Richardfon, that are un 
doubtedly of importance, and fhow that this fone is merely 
mat in a certain ftate of decompofition. 

. The ochrous ftrata are extenfive ; they remain always pa- 
alla io the bafalt {trata which they {eparate ; they unite to the 
bafalt without inesrap Jeng its folidity ; the change from the 

5 one 
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sone to the other is fudden, and the lines of demarkation are 
diftin@. The ochrous fione is never found but contiguous to 
other balalt. 

2. The fubftances imbedded in the ochrous rock, and in ba- 
falts, are exactly the fame; calcareous fpar, zeolite, chalce- 
dony, &c. 

3. Among the varieties which this rock prefents, there may 
be found every intermediate flage between found bafalt and 
perfect ochre. The change is often partial, beginning with 
veins and flender ramifications. 


Vv. 


On the Abforption of Gafes by Water and other Liquids. By 
Joun Datron.* 


ai jog a quantity of pure water be boiled rapidly for a thort Air or = val 
time in a veffel with a narrow aperture, or if it be fubje€ted to seecy boiling 
the air-pump, the air exhaufted from the receiver containing and agitation in 
the water, and then be brifkly agitated for fome time, very ““" 
nearly the whole of any gas the water may contain, will be 
extricated from it. 

2. If a quantity of water thus freed from air be agitated i in The volume of 
any kind of gas, not chemically uniting with water, it will faced by _ oe 
abforb its bulk of the gas, or otherwife a pet of it Banal to is conftant, and 

is eithe i to 

-fome one of the following fra€tions, namely, 3 Se ath oneal 
&c. thefe being the cubes of the sani. of the natural the cube of a 


z reciprocal of 
numbers 1, 2, 3, &c. or 13? &e. the fame gas ae 


o3 33? 43? 

always being abforbed in the fame proportion, as exibited in 

the following table:—It muft be underftood that the quantity —-equal pref- 
fures and tem= 

_of gas isto be meafured at the prefure sisal temperature with peratures being 


‘which the impregnation is effeed. fuppofed, 


_ Manchester Mem. N.S. Vol.I, 


Bulk 
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Table of quan- 
one Bulk abforbed, the bulk of } Carbonic acid gas, ful- 
water being unity. phuretted hydrogen, nitrous 
73 ih oxide.* 


a Coe Olefiant gas, of the Dutch 
chemitfts. 
43 =27 | Oxygenous gas, nitrous 


gas,t carburretted hydrogen 
gas, from ftagnant water. 


i ey 


: Azotic gas, hydrogenous 
gas, carbonic oxide. 
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None difcovered. 


3. The gas thus abforbed may be recovered from the water 
the fame in quantity and quality as it entered, by the means 
pointed out in the firft article. 

Water ahforbs 4. If a quantity of water free from air be agitated with a 
any gas inthe mixture of two or more gafes (fuch as atmofpheaic air) the 
fame quanntys water will abforb portions of each gas the fameasif they were 
tain another gas prefented to it feparately in their proper denfity. 
yur Ex. gr. Atmofpheric air, confifting of 79 parts azolic gas, 
and 21 paris oxygenous gas, per cent. . 
Water abforbs 7, of 722, azotic gas = 1.234 
———— t_of 445, oxygen gas= .778 


————— ——— 


Sum, percent. 2.012 


* According to Mr. William Henry’s experiments, water does 
not imbibe quite its bulk of nitrous oxide; in one or two inftances 
with me it has come very near it: The apparent, deviation of this 
gas, may be owing to the difficulty of afcertaining the exact de- 
gree of its impurity. / 

+ About 4, of nitrous gas is ufually abforbed ; and Jy iis re- 
coverable: This difference is owing to the refiduum of oxygen in 
the water, each meafure of which takes 34 of nitrous gas to fatu- 
rate it, when in water. Perhaps it may be found that nitrous gas 
ufwally contains a {mall portion of nitrous oxide. 


&, if 
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5. If water impregnated with any one gas (as hydrogenous) If water and 1 
be agitated with another gas equally ablorbable (asazotic) there ee rig 
will apparently be no abfarption of the latter gas; just as much a mixture will» 
gas being found after,agitation as was steadied to the water; Ci ap 
but, upon examination the refiduary gas will be found a mixture of the waters 
of the two,,and the parts of each, in the waiter, will be &¢- 
exaGily proportional to thofe out of the water. 

6. If water impregnated with any one gas. be agitated with 
another gas lefs or more. abforbable; ‘there will apparently be 
an ingreafe or diminution of the latter; but upon examination 
the refiduary gas will be found a mixture of the two, and the 
proportions agreeable to article 4. 


7.1f a quantily of water in a phial having a «ground pm Temperature 


pet very accurately adapted, be agitated with any gas, or 0°s notafect 


b , " fuch inclofed 
mixture: of gafes, till the due fhare has entered the water ; fluids. 


then; if the {tepper be fecured, the phial may be expofed to 
apy variation of ¢emperature, without diflurbing the equilibri- 
um: That is, the quantity of gas in the water will remain 
the fame whether it be expofed to heat or cold, if the Hopaee 
be air-tight. 

N.B. The phial ought not to be near fall of water, and the 


"temperature fhould be between 32° and 212°. 


8. If water be impregnated with one gas. (as oxygenous), Gafes which are 
oui anotherigas, having an affinity for the former (as nitrous), | la ae a 
be agitated along with it; the abforption of the latter gas a 
be greater, by the quantity neceflary to faturate the former, 
than it,would have been if the water had been free frem-gas.* 

9. Molt liquids free from yifeidity, fuch as acids, alcohol; The abforption 
liquid fulphurets, and faline folutions in water, abforb the fame . by other liquids 

is the fame as 
quantity of gafes as, pure water; except they have an affinity by water. 
for the gas, fuch as fulphurets Fox oxygen, &c. 

_ The preceding articles contain the principal fa&ts neceffary “ho rt 
to eftablifh the theory of abforption: Thofe that follow are of 
a fubordinate nature, and partly deducible as ccorrallaries to 
ihem.. 


One part of oxygenous gas requires 3.4 of nitrous gas to {a- 
turate it in water. It is agreeable to this that the rapid mixture of 
oxygenous and nitrous gas over a broad furface, of water, - ecca- 
fions a gteater diminution than otherwife. In faa, the nitrous 
acid i is formed this way ; whereas, when water is not prefent, the 
nitric acid is formed, which requires juft half ‘the quantity of ni- 
trous gas, as I have lately afcertained. 

» Vor. XITI—Aprit, 1806, ; 4 10. Pure 
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Natural waters 10. Pare diftilled water, rain and {pring water ufually con- 

the due thete of tain nearly their due hare of atmofpheric air: if not, they 

atmofi air; but quickly acquire that fhare by agitation in it, and lofe any other 

hea ee nA i gas they may be impregnated with. It is remarkable, how- 

oxygens - ever, that water by ftagnation, in certain circumftances, lofes 
part or all of its oxygen, notwithftanding its conftant expo- 
fition to the atmofphere. This I have uniformly found to be 
the cafe in my large wooden pneumatic trough, containing 
about eight gallons, or 13 cubic foot of water. Whenever this 
is vepleetaed with tolerably pure rain water, it contains its 
fhare of atmofpheric air; but in procefs of time it becomes 
deficient of oxygen: In three months the whole furface has 
been covered with a pellicle, and no oxygenous gas what- 
ever was found in the water. It was grown offenfive, but 
not extremely fo; it had not been contaminated with any ma- 
teria} portion of metallic or fulphureous mixtures, or any other 
article to which the effeét could be afcribed.* The quantity 
of azotic gas is not materially diminifhed by ftagnation, if at 
all.—Thefe circumflances, not being duly noticed, have been 
the fource of great diverfity in the refults of different philofo- 
phers upon the quantity and quality of atmofpherie air in water. 
By article 4, it appears that atmofpheric air expelled from 
water ought to have 38 percent. oxygen; whereas by this ar- 
ticle air may be expelled from water that fhall contain from 38 
to O percent. of oxygen. The difappearance of oxygenous 
gas in water, I prefume, muft be owing to fome impurities 
in the water which combine with the oxygen. Pure rain 
water that had ftood more thanva year in an caltheny at: bot- 
tle had loft none of its oxygen. 

Why water by 11. If water free from air be agitated with a Stina Betton 


agitation abforbs 1 
oh oe of atmofpheric air (as { of its bulk) the refiduam of fuch 


from air. air will have proportionally lefs oxygen that the original: If 
we take =2, as above, then the refiduum will have only 17 


per cent. oxygen; agreeably to the principle eftablithed in 
article 4. This circumftance accounts for the obfervations 
made by Dr. Prieftley, and Mr. William Henry, that water 
abforbs oxygen in preference to azote. 

Difappearance of . 12. If a tall glafs veffel, containing a {mall portion of gas 

ae non be inverted into a deep trough of water, and the gas thus con- 
fined by the glafs and the water be brifkly agitated, it wee 
gradually difappear. 


ThA '* It was drawn from a leaden ciftern. 
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Tt is a wonder that Dr. Prieftley, who feems to have been 
the firft to notice this fa@, fhould have made any difficulty of 
it;—the lofs of gas has evidently a mechanical caufe; the 
agitation divides the air into an infinite number of minute 
bubbles, which may be feen pervading the whole water ; thefe 
‘are fucceffively driven out from under the margin of the glafs 
into the trough, and fo efcape. 
13, If old ftagnant water be in the trough, in the laft ex- Old ftagnant 
periment, and atmofplieric air be the fubje@t, the oxygenous “4 
‘gas will very foon be almoft wholly extra€ted, and leave a re- 
fiduum of azotic gas; but if the water be fully impregnated 
with atmefpheric air at the beginning, the refiduary gas ex- 
amined at any time will be pure atmofpheric air. 
14. If any gas not containing either azotic or oxygenous Agitation of gas 
gas, be agitated over water containing atmofpheric air, the 0V* Common 


: : ‘ water gives out 
‘refiduum will be found to contain both azotic and oxygenous oxygen andazote 


gas, by mixture. 

15, Let a quantity of water contain equal portions of any The efcape of 
two or more unequally abforbable gafes :; For inftance, azotic 22y gas from 

4 : water by remove 

gas, oxygenous gas, and carbonic acid gas ; then, let the water jng the preffure 
be boiled or fubjeéted to the air-pump, and it will be found will be greater 
“that unequal portions of the gafes will be expelled. The in —— 
azotic will be the greateft part, the oxygenous next, and the 
carbonic acid will be the leaft. For, the previous impregna- 
tion being fach as is due to atmofpheres of the following rela- 
tive forces nearly < 


Azotic - - - 21 inch. of mercury. 
Oxygenous - - 9 
Carbonic acid - 5 


3 
confequently, when thofe forces are removed, the refilieycy 


of the azotic gas will be the greateft, and that of the carbonic 
acid the leaft; the last will even be fo {mall as not to over- 
‘come the cohefion of the water without violent agitation. 


Remarks on the Authority of the preceding Facts. 


In order to give the chain of faéts as diftin€ as poffible, I Remarks on 
have not hitherto mentioned by whom or in what manner they *¢ laws a 
. f forption of gafes 
were afcertained. by denfe fivids, 
The fact mentioned in the firft article has been long known; ** 
a doubt, however, remained refpeting the quantity of air ftill 
* » ie left 


\ 
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Remarks on _lefujin, water after ebullition and the operation of the air-pump. 

oak gue The fubfequent articles will, I apprehend, have placed this 

by denfe fluids, 10 a clearer point of view. 

ai In determining the quantity of gafes abforbed, I had the re- 
fult of Mr. William Henry’s experience on the fubject before 
me, an accountof which has been publifhed in the Philofophi- 
cal Tranfaétions for 1803. By the reciprocal communications 
fince, we have been enabled to bring the refults of our ex- 
periments to a near agreement; as the quantities he has given 
in his appendix (o that.paper nearly accord with thofe [ have 
tiated in the fecond article, In my experiments with the lefs 

abforbable gafes, or thofe of the 2d, 3d, and 4th claffes, I 

ufed a phial holding 2700 grains of water, having a very ac- 
. .curately ground ge in thofe with the more abferbable of 

the firft clafs, I ufed an eudiometer tube, properly graduated, 
and of aperture fo as to be covered with the end of a finger. 

This was filled with the gas and a {mall portion expelled by 

introducing a folid body under water; the quantity being no- 

ticed by, the quantity of water that entered on withdrawing 

the folid body, the finger was applied to the end and the water 
*",. within agitated; then remoying the finger for a moment under 
| water, anadditional quantity of water entered, and the agi- 
tation was repeated till no more water would enter, when the 
quantity and, quality of the refiduary gas was examined. In 
faét, water could never be made to take its bulk of any gas by 
this procedure; but if it took =%, or any other part, and the 
refiduary gas was ;% pure, then it was inferred that water 
would take its bulk of that gas. The principle was the fame 
in ufing the phial; only a fmall quantity of the gas was ad- 

mitted, and the agitation was longer, 
_ There are two very important faéts contained in the fecond 
article. . The firft is; that the quantity of gas abforbed is as 
the denfity or preflure. This was difcovered by Mr, William 
Henry, before either he or I had formed any theory on the 
fubjeét. 

The other is, that the denfity of the gas in the water has a 
fpecial relation to that out of the water, the diftance of the 
eal particles within being always fome multiple of that without : 
biult sins Thus, in the cafe of carbonic acid, &c. the diftance within 

and without i is the fame, or the gas within the water is of the 
fame denfity as without; in olefiant gas the diftance of the 
particles 
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Particles in the water is. twice that without; in oxygenous gas, Remarks on™ 
&c. the diftance is juft three times as great within as without; patel abe 
and in azotic, &c. it is four times.. This fa&t was the refult by denfe ftuids; 
of my own enquiry. The former of thefe, I think, decides fe, 
the effeét to be mechanical ; and the latter feems to point to 
the principle on which the equilibriam is adjufted. 
The fats noticed in the 4th, 5th and 6th articles, were in- 
veftigated @ priori from the mechanical hypothefis, and the 
notion of the diftin& agency of elaftic fluids when mixed to- 
gether. ‘The refults were found entirely to agree with both, 
or as nearly as could be expedted from experiments of fuch 
nature, 
The faéts mentioned in the 7th article are of great im- 
_ portance ina theoretic view; for, if the quantity of gas ab- 
‘forbed depend upon mechanical principles, it cannot be af- 
_ feGied by temperature in confined air, as the mechanical effe@ 
of the external and-internal air are alike increafed by heat, 
and the denfity not at all affeGted in thofe circumftances. I 
“have tried the experiments in a confiderable variety of tem- 
perature without perceiving any deviation from the principle. 
It deferves further attention. 
~ If water be, as pointed out by this effay, a mere receptacle 
of gafes, it cannot affeét their affinities: hence what is ob- 
ferved in the 8th article is too obvious to need explanation. — 
And if we find the abforption of gafes to arife not from a che- 
mical but a mechanical caufe, it may be expeéted that all li- 
-quids having an equal fluidity with water, will abforb like por- 
tions of gas. In feveral liquids I have tried, no perceptible 
difference has been found; but this deferves’ farther invefti- 
gation. r 
‘After what has been obfer ved, it feems unneceffary to add 
any explanation of the 10th and following articles, 
‘Theory of the Abjorption of Gafes by Water, &. 
From the faéts developed in the preceding articles, the fol- 
lowing theory of the eae of gafes 3 water feems se 
ducible, 
1. All gafes that enter into water and other liquids by means 
of preffure, and are wholly difengaged again by the removal 
‘of that preffure, are mechanically mixed wid the fiquid, and 


ist chemically combined with it. 
. 2. Gafes 
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Remarkson © 2, Gafes fo mixed with water, &c. retain their elafticily 
the laws of ab- 


furption of gafes OF repulfive power amongft their own particles, juft the fame 
by denfe fluids, in the water as out of it, the intervening water having no 
i other influence in this ref{peét than a mere vacuum, 

3. Each gas is retained in water by the preffure of gas of 
its own kind incumbent on its furface abftra€tedly confidered, 
no other gas with which it may be mixed having any perma- 
nent influence in this refped. ’ 

4. When water has abforbed its bulk of carbonic acid gas, 
&c. the gas does not prefs on the water at all, but preffes on 
the containing veffel juft as if no water were in. When 
water has abforbed its proper quantity of oxygenous gas, 8c, 
that is, = of its bulk, the exterior gas preffes on the furface 
of the water with 25 of its force, and on the internal gas with 
ay of its force, which force prefles upon the containing veffel, 
and not on the water. With azotic and hydrogenous gas the 
proportions are 3 and {, refpe@ively. When water con- 
tains no gas, its furface muft {upport the whole preffure of any 
gas admitted to it, till the gas has, in part, forced its way inte 
the water. 

5. A particle of gas prefling on the furface of water is ana~ 
legous to a fingle fhot prefling upon the fummit of a fquare 
pile of them. As the fhot diftributes its preffure equally 
amongtt all the individuals forming the loweft ftratum of the 
pile, fo the particle of gas diftributes its preflure equally amongft 
every fucceffive horizontal ftratum of particles of water down. 
wards till it reaches the {phere of influence of another particle 
of gas. For inftance; let any gas prefs with a given force on 
the furface of water, and let the diftance of the particles of 
gas from each other be to thofe of water as 10to 1; then each 
particle of gas muft divide its force equally amongft 100 parti- 
cles of water, ‘as follows:—lIt exerts its immediate force upon 
4 particles of water ; thofe 4 prefs upon 9, the 9 upon 16, 
and fo on according ‘to the order of {quare numbers, till 100 
particles of water have the force diftributed amongft them ; 
and in the fame ftratum each {quare of 100, having its incum- 
bent particle of gas, the water below this ftratum is uniformly 
prefled by the gas, and confequently has not its equilibrium 
difturbed by that preffure, 

6. When water has abforbed 47, of its bulk of any gas, the 
firatum of gas on the furface of the water preffes. with 25 of 


‘He 
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its force on the water, in the manier pointed out in the laft Remarks.on 
article, and with of its force on the uppermoft ftratum of pon ”) ay 
gas in the water: The diftance of the two ftrata of gas muft by denfe fuidsy 
be nearly 27 times the diftance of the particles in the incum- ** 

bent atmofphere, and 9: times the diftance of the particles in 

the water. This comparatively great diftance of the inner 

and outer atmofphere arifes from the great repulfive power of 

the latter, on account of its fuperior deol. or its prefenting 

9 particles of furface to the other 1. When -4, is abforbed, 

the diftance of the atmofpheres becomes 64 times the diftance 

of two particles in the outer, or 16 times that of the inner. 

The annexed views of perpendicular and horizdntal {trata of 

gas in and out of water, will fufficiently illuftrate thefe po- 

fitions. 

7, An equilibrium between the outer and inner atmofpheres 
can be eftablifhed in no other circumftance than that of the dif- 
tance of the particles of one atmofphere being the fame or 
fome multiple of that of the other; and it is probable the mul- 
tiple cannot be more than 4, For in this cafe the diftanéé of 
the inner and outer atmofpheres is fuch as to make the per- 
pendicular force of each particle of the former on thofe parti- 
cles of the latter that are immediately fubje&t to its influence, 
phyfically fpeaking, equal; and the fame may be obferved of 
the {mall lateral force. 

8. The greateft difficulty attending the mechanical hypo- 
thefis, arifes from different gafes obferving different laws.— 
Why does water not admit its bulk of every kind of gas alike? 
This queftion I have duly confidered, and though I am not 
yet able to fatisfy myfelf completely, I am nearly perfuaded 
that the circumftance depends upon the weight and number of 
the ultimate particles of the feveral gafes: eres whofe par- 
ticles are lighteft and fingle being leaft abforbable, and the 
others more, according as they increafe in weight and com+ 
plexity.* An enquiry into the relative weights of the ulti- 
mate particles of bodies, is a fubjeé, as faras I know, en- 
tirely new: I have lately been profecuting this enquiry with 
temarkable fuccefs. The principle cannot be entered upon in 
_ this paper; but I fhall juft fubjoin the refults, as far as they 
appear to be afcertained by my experiments, 


» * Subfequent experience renders this conjeéture lefs probable. 
Table 
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Weights of the Ty able of the relative weights of the ultimate eae y safe 


particles of 
bodies. 


Fafcinating 
power of the 
rattle- fnake 
defcribed by 
Fabricius. 


and other bodies. 


Hydrogen - duiiienly oe i PaveeThond 


Azote = 3 * - - - - 4,2 
Carbon e as re . oy (mee - 4.3 
Ammonia - - . - - - « 52 
Oxygen - - - - - wr SPSS 
Water - - - * - - - 6.5 
Phofphorus — - soe - = ale = 762 
Phofphuretted hydrogen’ ~ - - - = 8.2 

» Nitrous gas a wavidtr “30 4 fe ra 9.3 
- ther * aa Ms 4 * « endeat dagett 6 
Gafeous oxide of carbon - - = - 9.8 

¢ Nitrous oxide - <1 tte oe - - 13.7 
Sulphur - - ~ - - - - 14.4 
Nitric acids = - * - - = )15e 
Sulpburetted hydrogen - - - = 15.4 
Carbonic. acid 4 - = - - - 15.3 


Alcohol ~ ~ - - - - os 15.1 
Sulphureous acid - = - +) Toes so 19.9 
Sulpburicacid == - - - - - 25.4 


Carburetted hydrogen from flagnated water 6.3 
Olefiant gas - - - er - - 5.3 
VI. 


On the fuppofed fafcinating Power of the Rattle-fnake. With a 
‘remarkable Indian Tradition upon which it is probable the 

“early European Settlers founded thetr popular Tales, From 
» the Philadelphia Medical and Phyfical Journal, by Bun Saas 
“Suirn Barton, M.D. 


Anosr etc tias animals (fays Profeffor Fabricius,} 
the tortoife excepted, live by preying upon other animals. 
But being deftitete of ftrength and fwifinefs, nature has 
given, at leaft to fome of them (according to the teftimony of 


_ many and creditable writers;) the peculiar faculty of foreing 


other animals to throw themfelves into their open jaws. Kalm, 
the : Swede, and the’ Ameri¢an Smith Barton, affert of the 
American 
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American ferpents, that if they fix their fiery, glaring eyes 
upon any animal, fuch as a fquirrel, or a bird, within a certain 
diftance, they entirely lofe the power of efcaping, but’throw 
ihemfelves, flowly, irrefiftibly, into the extended jaws of 
the fnake. And if any thing difturbs the fnake, fo that it 
‘withdraws its eyes but for one moment, they efcape with the 
_ utmoft precipitation. | 

We obferve (continues this learned: naturalift) fomething 
fimilar to this in our common, tardy, thick, and fat toads, 
which frequently fit under little ftones and buthes, baving 
“their mouths wide open, into which -flies, bees, and other 
 infeéts, are drawn in the fame manner. All the theories 
that have hitherto been offered to explain thefe appearances 
appear to me both unnatural and improbable. Indeed, I can- 
not but doubt-the reality of the fa@ itfelf, until:we fhall re- 
ceive further obfervations and difcoveries relative to it. 


J.C. Fasrictr, gc. 
Refultate Natur-Hiforifcher V orlejungen, 
p. 267, 268. Kiel : 1804. 


It will be evident to any one, who has perufed, with at- mg hel by 
tention, my two publications * on the fuppofed fafcinating ~* ‘ 
faculty of the rattle-fnake, and other American ferpents, that 
Mr, Fabricius has by ‘no means fully comprehended my pecu- 
liar theory. I have not adopted the -hypothefis of the'very 
tefpeGtable Kalm, with whofe name mine is mentioned by 
the Danifh Profeffor. On the contrary, I have endeavoured 
to fhow, and I flatter myfelf that I have very fatisfa@orily 
fhown, that there is no folid foundation for the vulgar, and 
very generally-received opinion, that ferpents are endued 
with the faculty of fafcinating, or charming, other animals. 
B.S. B. 


The following very curious tradition of fome of our Indians, Narrative. 
rélative to ferpents, is worthy of publication in this ‘place. 
A part of the tradition has already been publifhed in my 


+ * A Memoir conce ring the Fafcinating Faculty which has been 
aferibed to the Rattie-fnake, and other American Serpents. Phi- 


ladelphia: 1796.—Supplement to a Memoir, &c. Philadelphia, 


 $800.—Or fee Philof. Journal; Vols. VII. and VIII. 
a) Supplement 
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Supplement to a Memoir concerning the Fafcinating Faculty 
which has been afcribed to the Rattle-jnake, and other American 
Serpents. 

‘ Having queflioned Indians, a number of times, with 
tefpe&t to {nakes having the power of charming, and.always 
being anfwered in the negative, I was at length defired (fays 
my friend, Mr. John Heckewelder) to give the reafon the 
white people had for believing fuch a thing, which not 

The rattle-fnake being fatisfa€tory, Pemaholend * declared: ‘‘ The rattle-{nake 

catches its prey 

by craft and ODtains its food merely by flynefs, and a perfevering patience. 

addrefs. It knoweth as well where to watch for its prey as a cat does, 
and fucceeds as well. It has, and retains its hunting grounds. 
In fpring, when the warm weather fets in, and the woods 
feem alive with the {maller animals, it leavesitsden. It will 
crofs a river, and goa mile and further from its den, to the 
place it intends to fpend the fummer; and in fall, when all 
the young animals bred this feafon are become ftrong and 
active, fo that they are no more fo eafily overtaken or caught, 
it direéts its courfe back again, to its den, the fame as a 
hunter does to his camp. 

Indian tradition;  ‘* The white-people,”’ continued Pemaholend, ¢ probably 
have taken the idea of this fnake having the power of charm- 
ing from a tradition of ours (the Indians) which our fore- 
fathers have handed down to us, from many hundred years 
back, and long before ever the white people came into this 
country. Then (they tell us) there was fuch a fnake, and a 
rattle-{fnake too, but then there was only this one {nake which 
had this power, and he was afterwards deftroyed ; and fince 
that time it hath never bee faid that any other of the kind 
had made its appearance.” 

American native ‘ At my requeft, Pemaholend related the tradition, and i in 

tradition about athe following words, ‘‘ Our forefathers have told us, that 

sattle-fnake. 
at a fmalf lake, or large pond, not a great diftance from where, 
as is believed, now the great city 2uequendku (Philadelphia) 
is built, there dwelt a rattle-fnake, whofe length and thick- 
nefs exceeded that of the thickeft and longeft tree in the 
woods, This fnake was very deftru€tive, not only i in deftroy- 
ing fo much game, but in devouring fo many Indians: for 


when he was hungry, he only looked round, and whatever he ~ 


* An aged and much refpeéted Delaware-Indian, 
5 faw, 
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- faw, whether Indian, deer, turkey, or even geefe flying, he eriesn winibee 
only held his head that way, opening his mouth wide, and fgets 
drawing breath in the manner we do, and nothing could pre- 
vent fuch living creature entering his jaws. It is even faid, 
that a whole flock of geefe, flying ata great diftance, have 
been drawn into his mouth, at one time; * and it was well 
known among the Indians, that of all the hunters or travel 
lers, who paffed that way, very few efcaped him. 

“¢ The Indians well knew when he was hungry, for then he 
grew angry, and blew with his mouth, which founded like 
thunder: for his breath was fo powerful, that all the trees, 
however large, would bend, and even fometimes break down 
before him. There being no prolpect of ever killing him with 
arrows, on account of the barrennefs of the land far round 
the lake, into which he would always retire, after fatistying 
his hunger, a great council of the nation was called together, 
and the queftion put, Where are the Mannittoes of the nation ? 
_ Are they no more 2? Shail the whole of the nation be deftroyed by @ 
Mannitto-Snake? At length, two young men, endowed with . 
Mannittoie powers, offered their fervices, and declared, that — 
unlefs the Mannittoie power of the fnake exceeded theirs, 
they fhould fucceed ; but they would, at all events, make an 
attempt. They then bid farewell to the aflembly and their 
friends, dived into the river, from whence. they proceeded 
under the water to a place oppofite the Mennfippeek (lake, 
or large pond) where this {nake dwelt. They made an opening 
under ground, from the river to the centre of the pond, by 
which the pond was drained, and became perfectly dry. 
After returning again, the fame way they had come, they 
found the fnake in great uneafinefs, and on dry ground. 
Taking then the advantage of the dry weather, and the grafs 
far around the {nake being dry, they fet fire to the grafs, ata 
- diftance, and around the fnake, by, which means he was burnt 


* It is curious, at leaft, to compare this part of the Indian tra- 
_ dition with what Metrodorus, as cited by, Pliny, relates of certain 
Afiatic ferpents. Thefe, he fays, by means of their breath, at- 
tratted birds, however. high they were, or however quick their 
flight. << Metrodorus,. circa Rhyndacum amnem in Ponto, ut 
fupervolantes quamvis. alte. perniciterque, alites hauftu raptas ab- 
forbeant.”” Plin. Hift, Nat. lib. viii, cap. 14, 
tS to 
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“American native to death. * Thus (continued Pemaholend) was the monfter_ 

eedcthtloan atte’ by two mannitto men of) the nation: for, you muft 
know, in thofe days, we had fuch men among us, who could 
live as well in the water as on land.” 

* Converfing one day with a .Monfy (advanced in years) 

- onaneient times, on the migration of the Indians, &zc. he, in 
order {o convince me (fays Mr. Heckewelder) what the 
Indians once were, mentioned the killing of the big fnake, 
the hiftory of which, according to his relation, differing only 
in the following points : 

“a: He did not think it had been arattle-{fnake, but under- 
fivod the old men, from whom he had heard it fo often re- 
lated (when he was young), that it was a fnake of a peculiar 
Kind, and had feet; and that never fince had a fnake of this 
kind appeared : | . 

“‘ b, That he was not fure as to the place where this fnake 
kept; believed it had been higher up the country, and kept 
in a wide and deep place of the river, and in the country 

. of the Munfees (or _ and.was killed. by a Mannitto 
Munfee: 

“«¢, That after the nation had met in council, and the above 
queftions put, a Munfee man of no charaéter, nor feemingly 
of any confequence to the nation, faid and declared, that he 
had Mannitioie Powers; could and would deftroy the monfter, 
prefcribing the ceremonies the aflembly were to obferve during 
the expedition. That he then made a very ftrong arrow, or 
{pear, fharp at both ends; and being equipped, took leave 
of the affembly—plunged into the river, and dived under 
water, until he arrived within a {mall diffance of the plaée — 
where the fnake lay, or floated, bafking in the fun. Here — 
28 a{cended to the furface, and calling out to the fnake to 
receive him, he opened his mouth wide, and drew him in, 
when,, however, in an inftant, the {fnake was ftabbed by him 
through both his fides, with the fpear, which wounded him 
fo deadly, that he gave a whirl, and being under’ great pain, 
difcharged his ateinsti, and with the fame this hero, who 


* Even this part of the Indian tradition feems to be borrowed 
from the old world. See a curious’ relation of the capture of an 
enormous ‘ferpent-in The Life of Sethos, as taken from private me- 
enairs of the Egyptians. - Vol.i. p. 125147. London, 1737, 

then 
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then fwam again to fhore, announcing his vi€tory, and cons ~ 
gratulating the affembly on the a aehed of the nation. 

“Thus (continued the old Munfee) were the Indians of thofe 
days Mannittoes. Nothing could refit them. They knew 
nothing of crersbing. Our fir Parents have {prung from the 


bottom of a lake.” 


VII. 


A Defeription of « Property of Caoutchouc, or Indian Rubber ; 
With fome Reflections on the Caufé of the Elajticity of ts 
u@uastartec. dna Letter to Dr, Houme,* 


STIR, - Middlefhaw, near ‘Kendal, ‘Nov. 26; 1802. 

‘Tue fubftance called Cacutchouc, or Indian Rubber, pof- 
‘feffes a fiiigular property ; which, I believe, has never been 
taken notice of in print, at leaft by any Englifh writer; the 
prefent letter contains my experiments and reflections on the 
fubjeét; and fhould they appear to deferve the attention of 
your philofophical friends, I am certain you will take the 
trouble of communicating the paper to the Literary ‘and Phi- 
lofophieal Society of Manchetter. 

The property I am about to defcribe depends on the ‘eit Caoutchouc 
rature of the Caoutcheuc, which is ufed in the experiment ; ™>re anh by 
for heat increafes the pliancy of the fubftance, and cold, on 
the contrary, renders it more rigid: fo that when a flip of this 
_ fefin has been fufiiciently warmed, it may be extended to more 
than twice its natural length, by a moderate force applied to 
its extremities, after which it will recover its original dimen- 
fions ina moment; provided one of the ends of it be let go 
_ as foon as it has been ftretched. This difpofition of the fub- 
ftance may be produced by a degree of temperature lefs than 
the heat of the blood; it is therefore neceflary to prepare a 
flip of it, by fteeping it for a few minutes in warm water, 
or by holding it fomewhat longer in the fift; either of thefe — 
precautions makes the refin pliant, and fits it for the ex 
riment; which is performed in the following manner. 


ne 


% Manchester Mem. N.S. Vol. I, ‘ 
I made 


806 PROPERTY OF INDIAN RUBBER. 


and lefs denfe. . I madea piece of Caoutchouc a little heavier than an equal 
bulk of water, the temperature of which was 45 degrees: 
the'veffel containing the refin and water was then placed on 
the fire; and when the contents of it were heated to 130 
degrees, the Caoutchouc floated on the furface, 

Ye becomes cold Exp. 1. Hold one end of the flip, thus prepared, between 

ee is the thumb and fore-finger of each hand; bring the middle of 

By contraction. the piece into flight contaét with the edges of the lips; * taking 
care to keep it ftraight at the time, but not to ftretch it much 
beyond its natural length: after taking thefe preparatory fteps, 
extend the flip fuddenly ; and you will immediately perceive 
a fenfation of warmth in that part of the mouth whick touches 
it, arifing from an augmentation of temperature in the Caout- 
chouc: for this refin evidently grows warmer the further it is 
extended ; and the edges of the lips poffefs a high degree of 
fentibiniy. which enables them to difcover thefe changes with 
greater facility than other parts of the body, The increafe of 
temperature, which is perceived upor extending a piece of 
Caoutchouc, may be deftroyed in an inftant, by permitting 
the flip to contra@ again ; which it will do quickly by virtue 
of its own f{pring, as oft as the ftretching forth ceafes to a as . 
foon as it has been fully exerted. Perhaps it will be faid, 
that the preceding experiment is conduéted in a negligent 
manner; that a perfon, who wifhes for accuracy, will not 
truft his own fenle of feeling in inquiries of this defcription, 
but will contrive to employ a thermometer in the bufinefs. 
Should the obje@tion be ftarted, the anfwer to it is obvious; for 
the experiment in its prefent ftate demonftrates the reality of | 
a fingular fat; by convincing that fenfe, which is_the only 
dire judge in the cafe, that the temperature of a piece of 
Caoutchouc may be changed, by compelling it to change its 
dimenfions. The ufe of a thermometer determines the rela- 
tive magnitudes of thefe variations, by referring the queftion 
of temperature to the eye; experiments of this fort are there- 
fore of a mathematical nature, and afford a kind of know- 
ledge with which we have, nothing to do at prefent; for we 
are not inquiring after proportions, but endeavouring to efta- 


* This effec was firft noticed in 1784, at Mr. Kirwap’s meetings 
in Newman ftreet, and Dr. Crawford afcribed it to change of 


capacity fimilar ta what he fuppofed to take place in ‘g nail by 
hammering. —N. 


bhith 
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blith the certainty of a fat, which may affit in difcovering 
the reafon of the uncommon elafticity obfervable in Caount- 
chouc. My effay or letter appears to be running into a long 
digreffion; the fubje&t muft therefore be refumed, and it will 
not be improper to premife the following fimple experiment, 
in the prefent ftate of the inquiry; becaufe it feems capable 
of affording no inconfiderable degree of infight into the 
plan which nature purfues in producing the phenomenon in 
queftion. id 

Exp. 2. If one end of a flip of Caoutchouc be faftened to Bice. 
a rod of metal or wood, anda weight be fixed to the other when ftretched 
extremity, in order to keep it in a vertical pofition; the "opreill  ag 
thong will be found to become fhorter with heat and longer by cold. 
with cold. The proceffes of heating, cooling, and meafuring 
bodies are fo well known, that I need not enter into the mi- 
_ puter parts of the experiment; it will be proper, however, 

to add, that an increafe of temperature diminifhes the fpe- 
_ cific gravity of the Indian Rubber, and a lofs of heat occa- 

fions a contrary effe@ in it; as 1 have proved experimentally. 

The knowledge of the latter fact leads me to conclude, ap. 
parently on reafonable grounds, that the pores or interftices 

of Caoutchoue are enlarged by heat, and diminifhed by cold; 
confequently when a flip of this {ubftance which remains ex- 

tended by a weight, or the application of force, happens to 

contraét from. an acceffion of temperature, the capacity of 

its pores, taken feparately or colleétively, is augmented, by 

the change that takes place in the figure of the thong. Now Theory. That 
_ if the exiftence of caloric be admitted, it will follow from this fabftance | 
_ the preceding arguments, that the phenomenon. under con- acai a 
fideration is occafioned by the alternate abforption and emiffion are be eee 
of the calorific fluid, inthe fame manner that ropes, the 

blades of Fuci, as well as many more bodies, are obliged to 

‘contraét and extend themfelves, by the alternate abforption 

and emiffion of water.—You will perceive by the tenour of 
the foregoing obfervations, that my theory of this cafe of 

elafticity is perfeétly mechanical ; in faét, the explanation of 

it depends upon the mutual attraction of Caloric and Caout- 

chouc; the former of which penetrates the latter, and pervades 

‘every part of it with the greateft eafe and expedition; by 

which the refin is compelled to accommodate its pores to that 


portion of the Calorific fluid which is due to its whole mafs, 
ie at 
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‘at any particular degree of temperatute., In order to apply 

the laf remark to the phenomenon under confideration I: may 

oblerve, that if a:force be exerted ona piece of ‘Caoutchoue 

to alter’ the -dimenfions’ of its pores, ‘the mutual attraction 

mentioned above. will refift the effort. -—But the eafe with 

which this fubflance may ‘be made to change its figure, and 

the retraétile power which it: poffeffes on thefe occafions, 

dhew that its conttituent particles move freely amongft them- 

felves: but where there is motion, there is void fpace; con- 

fequently Caoutchouc abounds with innumerable pores or in- 

terftices, the magnitudes of which are variable, becaufe the 

fpecific gravity of the refin becomes lefs with heat, and greater 

that its capacity with cold. Now if the dimenfions of the pores in a piece 

mnt Petes Caoutchouc can be lefiened, without taking away part of 

and the caloric -the matter ‘of heat, whichiit) centains at the time; this new 

extruded, &e arrangement in the internal ftra@ure of the flip will leffen 

its capacity for the matter of heat, and confequently augment 

its temperature. But the warmth of fuch a flip is increafed 

by ftretching it, according to the firft experiment; the pores 

of it are therefore diminifhed: and the effort, which it exerts 

at the time, arifes from the mutual attraction of the Caout= 

chouc and Caloric; which attra&tion caufes an endeavour to 

enlarge the interftices of the former for the reception of the 

latter; hence it happens that the thong contraéts. longitu- 

dinally, according ‘to the fecond experiment, and ‘the re- 

dundant caloric is abforbed inthe courfe of this operation, 

which again reduces the temperature. The preceding ex- 

planation agrees very well with the phenomenon, as it is Rated 

in the beginning of this letter; and the theory receives ad- 

ditional confirmation from the élliwine facts. bi 

Overftretched Exp. 3, If a thong of Caoutchouc be ftretched in water 

Caoutchouc warmer than itfelf, it retains its elafticity unimpaired; on the 
does not com- 

pletely recover Contrary, ifthe experiment be made-in water colder than it- 

wfelf inthe —felf, it lofes part of its: retraétile power, being ‘unable to 
cold 5 but heat 

reftores its elaf- recover its former figure; but let the thong be placed in hot 

ticity : water, while it remains extended for want of fpring, and 

the heat will immediately: make it contraé brifkly. The 

foregoing circumftances may be confidered as proving, that 

the elaitticity of Caoutchoue is not a conftitutional quality of 

whence the —_ the {ubftance, but a contingent effeét, arifing from the lofs 


nature of its 
eluiticity is dee OF equilibrium between the: portion of ghlarie,/ vient the 


duced, &c, refin | 


{4 


TRAINING OF ANIMALS, &c. 


réfin happens to’ contain at any moment, and its capacity to 
receive that fluid at the fame inftant. The objeét of the 
prefent letter is to demonftrate, that the faculty of this body 
to abforb the calorific principle, may be leffened, by forcibly 
diminifhing the magnitudes of its pores; and this effential 
point of the theory may be confirmed by experiment: for 
the fpecific gravity of a flip of Caoutchouc is increafed, by 
keeping it extended, while it is weighed in water. 

JOHN GOUGH. 


VILL 


Obfervations on the training of Pugilifts, Wreftlers, Jockies, and 
_ others, who give themfélves up to Athletic Exercifes; with fome 
Queries for difcovering the Principles thereof, and the Procefs 
_ Of training Running Horfes, &c. with a View of afcertaining 
whether the fume canfurni/h any Hints ferviceable to the Human 

_ Species. * 
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Prorrsstona men are ready to acknowledge, that pre- General cone 


_ vention is better thancure; and the beft informed ingenuoufly 
admit, that organic difeafes, once confirmed, are beyond the 
reach of their art. As organic difeafes generally proceed from 
flow and gradual changes, they may certainly be prevented 
by temperance and labour; by a@tivity of body, and contents 
ment of mind. In regard to the common metaphyfical ex- 
preffions, “ of the exhaufting of the excitability; of the 

wearing of the parts; of the attrition of our fluids, in circu- 
lation, againft the folidss of the abrafion of the folids by frice 


* The fubfequent queries and obferyations have been circulated 
by Sir John Sinclair, with a view to obtain information concern- 
' ing the effe&ts of diet and exercife on the human frame, froma 
clafs of practical experimentalifts, whom the pride cf fcience has 
hitherto overlooked. The philofophical manner in which this branch 
of diétatic medicine is here confidered, appears to render it a fit 
objec for infertion in a Journal conducted on the plan of the pre- 
fent.* In promoting the circulation of this paper, we have no 
doubt that v we are coinciding with the plan of the author, by ex- 
tending his means of sipemeaglone! Any communications tending 
to throw further light on the fubjeét, will be acceptable. W. N. 

*Vox. XIII—Aperix, 1806, Z tion ; 


fiderations on 
organic difeafes, 
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tron; of the debility produced by the moft natural powers 
fupporting life, namely, the wafte of fubftance created by 
that exercife and labour, for which we feem peculiarly def- 
tined,”—all thefe expreffions. are extremely fufpicious. The 
{peculator is always to be fufpeéted, when, forfaking plain di- 
rect fa&ts, he involves his want of meaning, and confcious ig- 
norance, in learned words, or metaphor. 
It is ufually fupe ~Thefe metaphorical expreffions have originated in a per- 
pofed that bones» fyafion, that the bones, cartilages, mufcles, and other folid 
and other folid ’ Bes, ™ ? 
parts are perma- parts, being once formed, are permanent, becaule the identity 
ae of the individual is permanent; and that being once formed, 
replaced, like and always retaining one fhape, their a€tual component parts 
thesfluids, muft continue the fame. Nothing in philofophy is farther 
from the truth. There are experiments to demonftrate, that 
every part and particle of the firmeft bones, is fucceffively 
abforbed andi depofited again*. The folids of the body, 
whatever their form or texture, are inceffantly renewed. The 
whole body is a perpetual fecretion, and the bones and their 
ligaments, the mufcles and their tendons, all the finer and all 
the more flexible parts of the body, are as continually renewed, 
and as properly a fecretion, as the faliva that flows from the 
mouth, or the moifture that bedews the furface. The health 
of all the parts, and their foundnels of firuéture, depends on 
this perpetual abforption, and perpetual renovation ; and ex- 
ercife, by promoting at once abforption and fedtetiont” pro- 
motes life, without hurrying it; renovates all the parts and 
organs, and preferves them apt and fit for every office. 
Nutrition. is 2 Nutrition belongs not to the ftomach alone, which but pre- 
general procefs. pares the food, and converts it into chyle, but to the veffels 
by which it is circulated, and appropriated to the nutrition of 
parts, which of courfe is performed by every petty artery of 
the body. 
Many general In nothing fhould we be more anxioufly careful, than, in 
rules arerafh =~ Jaying down rules, which muft affe@ the health of thoufands ; 
and dangerous, : : 
and whenever we proceed on doéirines, unfupported by faét, 


* This has been afcertained by giving madder to growing animals, 
efpecially pigs and fowls, among their food. It is found that the 
madder tinges the bones, layer after layer, with a red colour; and 
by the deepnefs of the tinge, demonftrates the fucceffion in which 
the particles of the bone are abforbed and depofited. Thisis, 1 
believe, the conclufion which phyfologifts have formed. 


wherever 
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wherever we divert mankind from thofe amufements and la- 

bours to which nature excites us, we fhould proceed with 
particular caution, We read in books, that life and the body 

‘are but as a given quantity of living energy and living ma- 
terials, to be expended and ufed with difcretion and economy ; 

and that the fum of excitability, which is born with the child, 

is expended towards the clofe of life. The doétrine of abray 

fion alfo intimates, that our folids are perpetually wafting, and 

that it is by the diminution of moifture,—the aridity of folids, 

the fcantinefs of fluids, and the flow induration of the folid 

parts ; that the body becomes fhrunk, emaciated, ftiff, and 
motionlefs, before it finks into the grave. And, rath as the The doétrine of 
doétrine feems, it has been boldly afferted, that “to live with sere ike 
as little food, and as little exercife as poffible, is the fureft been abfurdly 
means to preferve the body, and to live long.” To live with applied. j 
as little food, and as little exercife as poffible, would make 
aman little better than a mere grafshopper. A man living 

thus, would be a voluntary prifoner, wan, colourlefs, fiefh- 

lefs, bloodlefs, having no {peculation in his eyes, no marrow 

in his bones; his complexion would declare him what he was. 

This fyftem praétifed, either in infancy, in the prime of man- 

hood, or in the decline of life, would abridge it. Afcetics 

are a proof, not of the length of life, which temperance in- 

fures, but of the premature old age which abftinence brings 

upon us. The fqualid look, the hollow cheek, the matted 

hair, the emaciated body, only prove how much, by fuch cri- 

minal felf-denial, the body fuffers, with but little profit to the 
powers of the mind. Let us then take care that our philo- 

fophy be not too fevere; for men may run into real danger, 

if we take from them every fair indulgence, or divert them 

from following the diétates of nature. The faireft livers, who 

have not abufed, but have enjoyed their ftrength and health, 

have in general enjoyed them longeft. 

There are habits which feem to be natural to, and congenial Natural habits of 
with, the feveral periods of life. The child fhould merely , : Se 
fuck, fleep, and vegetate. The boy fhould ramble wild and 
unconftrained, little oppreffed with tafks or ftudies, and nou- 
rifhed with abundance of fimple food. The youth fhould be 
temperate, fober, ative. The old man quiet, fedate, felf- 
indulgent; fhould have long fleep, delicate food, rich wines, 


and agreeable temperature ; little labour, and acheerful mind. 
Z2 Nature 
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Nature affigns us vigour, fpirit, enterprife, and forefight in 
the early part of life, to treafure up the needful indulgences 
for age. Parents are careful of our firft infancy ; we ourfelves 
ought to provide for our latter childhood. 

Contderations The moft intelligent profeffional men have an opinion eon- 

re(pecting the cerning the funétions of the {kin, confonant with that of the 

funGtions of the z ‘ : 

ficin jah vulgar 5 and more refined, only from their affigning a general 
caufe for thofe effets, of which all of us are confcious. The 
fkin is not regarded merely as an organ of fecretion, deftined. 
for draining off fuperfluous moifture, or faline particles, from 
the general mafs of fluids, but as a furface of more aétive cir- 
culation, which folicits the blood to the very extremities of the 
veffels, and thus contributes to fupport and complete the cir- 
culation of the blood, and to nourifh the parts within, The 
fkin is regarded as conneéted, in a peculiar manner, with alt 
the parts of the cellular fubftance, interpofed betwixt the 
mufcles, and involving the blood veflels. The ftate of the fkin 
indicates the condition of that cellular fubftance, whofe office 
it is to conduét the blood-veffels to all parts, efpecially to the 
mufcular flefh, and to nourifh the parts; and while the circu- 
lation of the {kin is lively and active, that of the involved 

—and the ine Parts can never flag. The condition of the bowels, and of 

teftines. the fkin, are the firft and moft natural points fer the phyfician 
to attend to. It is by regulating thefe, that he regulates the 
pulfe; by ftimulating or foothing them, that he raifes or de- 
preffes the vital a€tions; and it is matter of common obferva- 
tion, that in animals, a good fkin is the criterion of health, and ~ 
the drynefs of the {kin, the forming of fcabs or eruptions upon 
it, and the clapping of the hair, (as it is called by thofe who 
have the care of ftock), are the firft and fureft figns of ap- 
proaching difeafe. 

The lungs and Next to the free circulation of the blood through all the 
their office. body, terminating in the furface, that of the free tranfit of 
the blood through the lungs, is effential to health. 

The oxydation or chemical change produced by air upon 
the blood, is effential to its vital properties. A free and pow- 
erful refpiration is moft effential to a frefl colour of the face, 
to lively {pirits, and cheerful feelings, and to the healthy and 
vigorous actions of the body. ‘ It is my breathing bour of 
the day,” fays Hamlet to Ofric. It isa princely thing to fet 
apart hours for exercifes ; am there is little doubt, that if all 

thofe 
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thofe, who linger away their hours in luxurious and indolent 
relaxations, were to aflign a regular portion of their time to 
the hardy and manly exercifes of walking, riding, fencing, 
&c, and would take their breathing hour, they woul breathe 
long and well. 

Thefe refieCtions naturally arife upon confidering the almoft The art of train 
incredible perfeétion, to which thofe, whofe profeffion it is to Fea ages 

es 
train men to athletic exercifes, have brought their refpective is wonderfully 
arts. By certain proceffes, they improve the breath, the ‘fe¢tive. 
firength, and the courage of thofe they take in hand, fo as to 
enable them to run thirty, or walk a hundred miles, in a given 
{pace of time; to excel in wreftling; or to challenge a pro- 
fefled boxer, Would it not then be a moft important addition 
to the faéts we already know concerning the means of -im- 
proving ftrength, and enfuring long life, if authentic infor- 
mation could be procured from thofe diftricts where athletic 
exercifes prevail, what are efteemed the beft and fureft pro- 
cefles for training men for fvot-races, trials of ftrength in 
wrefiling or boxing matches, or for raifing the ftrength and 
courage of game-cocks, or improving the wind, ftrength, and 
{peed of running horfes to their higheft pitch.* 

Thofe who give themfelves out as fkilful in this art, attend Some account 
tothe ftate of the bowels, the fkin, and the lungs. They ufe ° the methods, 
fuch means as reduce the cellular or fatty fubftance, and in- 
vigorate the mufcular fibres. When they take. a man in trains 
ing for any feat of this kind, he is not oiled and fuppled as 
the ancient athletics were; for as their common modes of life 
were hardy and active, they needed no other preparation: 
but he is fweated, purged, and dieted, and then put upon trial. 

He is purged with very draftic purges, to reduce his groffnefs. 
He is made to walk out under a load of clothes; his walks are 
regularly increafed, and a certain number of times a-week ; 
_he is laid between two feather-beds; {weat promoted by 
drinks; his limbs taken from between the feather-beds, fuc- 
ceflively, and rubbed very roughly. After enduring for many 


" * Though not immediately conneéted with the objeét of this 
paper, it may not be improper to fuggeft, that it would be of great 
importance, if medical gentlemen, whether in the army or navy, 
who have been on fervice, were alfo to point out the various cir- 
cumftances which tended to fupport, or to abate, the ftrength and 


~ eourage of the foldier or the failor, 
hours 
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hours this ftate of fuffocation, he is comforted with a draught 

of ale or wine. The purges and {weatings are repeated, ac- 

cording to the groffnefs of his habit, and from time to time 

his trainer, (regarding him no otherwife than he would a 

running horfe, under the like difcipline,) takes him out, and 

makes trial of his wind and ftrength, and does not ceafe till 

he has made him as lank as a greyhound, and almoft as fleet. 
andthe great in- A man, evenin the beft of ordinary health, becomes giddy 
ey git and breathlefs when he ftrikes ; and fick and pale on receiving 
human frame. @ few blows. He is thence unable to bear any unufual exer- 
tion, and by inference prone to difeafe. If, by extenuating 

the fat, emptying in the cellular fubftance, hardening the 

mufcular fibres, and improving the breath, a man of the 

ordinary frame may be made to fight for one hour, with the 

utmoft exertion of ftrength and courage; the inquiry which 

I have already fuggefted muft be of the higheft ufe. For 

were this new train of faéts regularly laid before profeffional 

men, and were they enabled thus to judge of the influence 

which the methods of thefe praétical philofophers have on 

regulating the funétions of breathing, perfpiration and 

Thefe facts are digeftion ; it would be drawing into the province of fcience, 

probably of great ; ~\ 

value tothe am art connected moft particularly with the means: of pro- 

fcience of pros longing life, and hitherto known and praétifed only by a few 

longing life, sfulated individuals, of courfe imperfe@ly known, and of 
too limited ufe. | 

I queftion whether the athletics of old ufed fimilar means ; 
whether they were equally fuccefsful; whether there ever 
were, in any climate, age, or country, more hardy o1 power- 
ful frames than thofe of our Englifh pugilifts. In Cooke’s 
voyage, we are told of the marked inferiority of the Englifh' 
failors, in wreftling or boxing, to the naked fun-burnt heroes 
of the South Sea Iflands. But an Englifh failor, though full 
of fpirit and vigour, is as clumfy as a clown, and could not 
even row againft an inhabitant of the Sandwich Ilands. An 

Englifh bricklayer, blackfmith, or drayman, however, who 

liked the fport, and was praétifed in balancing and ftriking, 

might have challenged the whole of the tawny nation. 

Queries, With a view of colleéting fuch important information, I am 
very anxious that the following queries fhould be propofed to 
thofe who profefs the art of training pugilifts, wreftlers, and 
runners of foot-races, by fuch intelligent men as have the 
opportunity of converfing with them. 


The art feems to 
be mogern. 


1, By 
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i. By what criterions or tefts, they judge of the mufcular Tetts of ftrength 
firength, or wind, or other qualities of thofe who {eek to put eo 
themfelves under training. What is the earlieft, and what is 
the lateft age they would attempt to train? 

2. How they judge of the length of time that may be re- Time required 
quired for bringing a man into good plight, vigorous health,  *ain? 
and free breathing; and what period of preparation is ufually 
required for running a match? 

3. What purges they ufe; and in what fucceffion ; and by Purges, treat- 
what rules do they adminifter them; and how do they judge Pace aie 
of their effeéts? Is the purging only preparatory, or is it =) 
regularly continued? Is it meant, by this procefs to reduce 
the plethoric ftate of the fyftem, (on the idea that there is too 
great a quantity of blood,) or is it fimply defigned to put the 
bowels in the moft favourable condition, for eafy and good 
digeftion ? Is the reducing the aétual fize of the belly, necef- 
fary to more free and perfeét breathing *? : 

4, Is the diet rich or fimple ; of animal food, or of vegeta- Diet? 
_ ble; in great quantity, or fparing; is it increafed gradually, 

or diminifhed gradually ? What meals have they in the day ; 

and at.what hours; one or more; frequent feeding, in fmall 
_and fixed portions, or full and fubftantial meals? What kinds 

of flefh or meat is reckoned the beft; whether beef, mutton, 
veal, pork, lamb, or fowl? Are any kinds of fifh allowed ? 
What quality of food is moit conducive to ftrength? What 
quantity is neceffary for maintaining the fyftem in its moft 
_perfeét flate of vigour? Do they feed much in the inter- 
_mediate days of the purges? Is abftinence required when 
they take their phyfic? 
5, What kinds of liquors are reckoned beft? Whether Liars? 
_ wine, ale, water, fpirits, &c.? Whether given hot or cold; 
in what quantities ; and when ought they to ii given? 


- * The effets of taking up a running horfe from idlenefs and {oft 
pafture, to hard food and regular exercife, is attended with this 
peculiar effeét, that while the animal becomes lank, fleek, and glofly, 
while he gets fire in his eye, and anew vigour in his limbs, and 
' wind and fpeed, his belly, (fwollen with coarfe indigeftible food, 
eaten in great profufion,) is drawn into half its fize. May we 
not then prefume from this analogy, that the ftate of the belly has 
a remarkable effect upon the wind, 

3 6. Are 
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Intention of the 6. Are the very violent perfpirations into which they throw 
perfpirations, their patients, defigned to reduce the fyftem, to extenuate 
he pile ihe fat, to leffen that quantity of blood, the excefs of which 
makes us giddy or fhort breathed ; or is it merely defigned to 
produce a new condition of the fkin, more favourable to 
health and mufeular vigour; to produce a fharper appetite; 
a greater demand for food; and a quicker nourifhment, ora 
greater nutrition from amore flender diet? Is the fweat at 
firft produced by exercife, and only continued by the perfon, 
when trained, being | put between feather beds, and encouraged 
by drinks; or is it produced by force of {weating drugs, or 
violent heats, or by continued fri€tion ? At what hours are 
the perfpirations brought on? How is the pupil treated when 
the fweat is over? What becomes of the fkin of’a fat man, 
when, by the procefs, he is reduced in fize, and rendered 
lean? Does it hang loofe, or is it tight? Has it any effect 
upon the bones? 
Se srcisvond 7. What hours of exercife do they require of their pails 
treatment? during the day’? At what hours do they fend them out in the 
morning? How long do they continue abroad ? Are: they 
loaded with clothes after the body is reduced, and becomes 
limber, and thin and mufcular; or only while the {weating 
procefs continues? re they fed before they go abroad, or 
when they return? What trials are made of their ftrength? 
When is a‘man known to be up to his full ftrength and breath 
in training? At what hours do they go to bed? What fleep 
are they allowed? What indifpofitions are they fubjeét to 
during training? Are there any circumftances by which the 
procefs may be interrupted; or any circumftances, in con- 
fequence of which, it muft fometimes be abandoned ? 
Subfequent 8. What.is the ftate of the health, after they give up train- 
effeéts of train- ‘a Are they fubjeét to any complaints; and what are they ? 2 
it How long does the acquired excefs of flrength continue? 
What part of 9. It is moft interefting to learn, on which part of this 
training mot  procefs, the purging, the fweating, -the exercife, or the 
ee cies feeding, they moft depend ; and whether it procures a pers 
permanent, tem- manent increafe of vigour, eafily maintained by fuitable. diet 
porary, curatives and exercifes, or only a temporary excitement, calculated 
oe for the particular occafion? Alfo, whether perfons have ever 
thought of undergoing this procefs, not for the purpofe of 
running matches, but to recover health; with what fuccefs 
this 
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this has been done, and whether it is to be recommended far 
gout, corpulency, afthma, nervous diforder, or other maladies, 
as likely to be of fervice? 
Thefe are queftions, of the importance of which, thofe who The art muft be 
_ are beft able to anfwer, may not be fully aware. But nothing of importhngs, 
which fo fuddenly changes the powers, and the very form and 
charaéter of the body, from grofs to lean, from weaknefs to 
vigorous health, from a breathlefs and bloated carcafe, to one 
active and untiring, can ever be unimportant, either to the 
art of phyfic in general, or to that branch of it more im- 
mediately conneéted with inquiries regarding health and 
dongevity. 
The queries to be put regarding jockies, running-horfes, ar 
game-cocks, may be to the following effect : 


rR 1, Jockies. 


1, What is the procefs ufed in training them, and reducing Queries repel 
their: ‘weight : ? bah guar ma 
2. What effeét has it upon their health and ftrength ? 
3. What effeé has it upon their mind, in regard to courage, 
quicknefs, 8c. 
4. How long do thefe effets continue ? 
5. After being reduced, do they quickly get fat again, 
‘or do: they continue long in the ftate to whieh they were 
brought ? 
6. Are jockies, accuftomed to be thus treated, healthy and 
long lived ? | 


2. Running Horfes. 


1, What are the principal objeéts to be attended to in re- Running horfes? 
gard to running-horfes? Do their perfections depend upon 
parentage, and whether moft upon the male or the female? 
Is it neceffary that the mare fhould have gone her full time, 
‘to bring a perfeét foal? Is the gradual growth of the foal 
effential? Is there a great difference, in regard to natural 
conftitution, between horfes of the fame parentage? What 
kind of form is in general preferred ? Do you prefer great or 
{mall bones? Which fex is preferable for {peed, and which 
for ftrength } ° 

2. What is the beft age for beginning to train horfes for 


the turf? Are they firfl put upon grafs? What is the effect of 
foft 
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‘foft meat ? When fhould they be put on hard meat? ‘What are 


the effects thereof? Is it neceflary to purge them frequently ? 
Have the purges any tendency to weaken them? What food 
is reckoned the moft nourifhing ? How often are they fed ? 
What drinks are given them, and how ofien? Whether hot 
or cold? Is it neceffary to keep their fkin perfeétly clean, 
and how? Is it neceflary to make them perfpire much? What 
exercife is given them ? How is the training completed ? 

3. After the training is completed, can the perfe€tions 
thereby obtained be eafily kept up? Does the procefs effect 
merely a temporary change, or does it laft during life? Are 
running horfes as long lived as others, or do they foon wear 
out? 


, 3. Game-Cocks. 


1. Does the fuperiority of game-cocks aeneda® upon pa- 
rentage? Which is of moft tmportance, the ‘male or the 
ee? Is it of any confequence that the cock fhould arrive 
rather gradually at maturity? Is there a great difference, in 
point of firength and conftitution, in game cocks of the fame 
parentage? Do you prefer great or fmall bones?) 

2. When do you begin to feed the young cocks?) What 
diet and drink do you give them, and what is. the procefs by 


which they are brought to the greateft poffible height of 


ftrength and fpirit ? 

3. When the game-cocks are thus trained, how long do 
the effeéts thereof laft? Are they temporary or permanent? 
Do game-cocks thus trained live fhorter or longer than others 
of the fame {pecies ? 

4, What drugs are given to Fightingledbthe immediately 
before the main begins? Is;it not ufual, by giving them 
faffron, (or fome drug which has the fame effeét with opium, 
as ufed among the Janifaries, or brandy among the French 
foldiery,) to excite an unnatural and fhort-lived courage ? 


“What are the effeéts of fuch drugs? and how do they manage 


the feeding up to this point, fo as to take advantage of this 
momentary excitement ? 


IX. On 


AIS > 
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YX. 


On the Dangers encountered in travelling aver Downs, occufioned 
by Quickfands, which are frequently found on the Sea Coap; 
with an Indication of the Means of avoiding them. By 
M. Biemontier, InfpeQor-General of Bridgesand Roads.* » 


\ 

Arrer heavy and continued rains, there are formed at Quickfands 
the edge of the fea-downs, {mall pools, or colleétions Peer ee 
water, frequently of feveral feet in depth. Strong winds ported by the 
diflodge portions of fand from the general mafs, and tranfport ies as 
them to a diftance; which falling in fhowers on the clayey they Satis vac 
and fheltered furface of thefe pools, defcend gradually, and ee hs 
remain as it were in equilibrium in the midft of the water, the pool is filled 
fo as to form an infinity of little vaulled cavities. Thefe »p- 
arches fuftain others, which are again furmounted in a fimilar 
raanner, till at length the mafs rifes, fometimes to feveral feet 
above the level of the water; the furface becomes white and 
dry, and the {nare lies perfeétly concealed. Whoever walks The furface is 

: 2 dry and fcarcely 
over this ftruéture deftroys the whole, the arches give way, and gifery in ao 
the intruder is‘immerfed fometimes to his waift ; but his alarm pearance from 
is ufually greater than the real danger ; for if he were buried ile eae 
even up to the neck, he might eafily extricate bimfelf, only.by gives way when: 
retaining fufficient prefence of mind not to ftruggle, but to "4 »Po 
move flowly and deliberately ; want of attention to this might 
hazard his deftruétion. . 

When the equilibrium of the maffes of fand is deftroyed, Management to 
they naturally fall into heaps, and it is only neceflary that ?¥l4 danger. 
time fhould be allowed for this to take place. When this has 
happened, the perfon immerfed fhould gently lift up one leg, 
and remain in that pofition till the fand has formed a fufficient 
bottom to fupport his raifed foot; the other leg fhould then 
be lifted up with the fame precautions ; and thus fucceflively, 
till he rifes to the furface. In the mean time, the water 
which had been confined in the hollows of the fand will have 
alfo rifen, forming a pond (three or four inches deep) through 


which the adventurer may pa(s in perfect fafety. 


* Bibliotheque Phyfico-Economique, &c. de Sonini, November, 


1805, page 186. 
Cows, 
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Animals when Cows, dogs, and other animals who frequent downs, and 

so alias chance to fall into thefe quickfands, either through inftinét or 
experience, make ufe of this method to regain their freedom ; 
provided, however, they be not too deeply immerfed to retain 
the free ufe of their fhoulder joints, otherwife they cannot be 
extricated without affiftance. I experienced this twice in 
one day; my horfe fank to above the breaft-leather, and 
although he was very ftrong, his efforts to extricate himfelf 
were unavailing, till we had removed fo much of the fand 
as impeded the aétion of thofe joints. 

but they are It rarely happens that animals accuftomed to live on downs 

Seiten ng I sags caught in thefe {nares, which they are aware of, and 

in quickfands. ‘ 
know how to avoid. 

Inftances I attempted, but in vain, to force another horfe with the: 
whip and fpur into a quickfand; his owner, who aéted as 
guide, aflured me, that I fhould not fucceed, although there 
was no other indication of the fpot than a flat furface, lightly: 
wrinkled. By thefe marks the traveller may generally dete 
the concealed pitfall; but he may always avoid them by 
tracing the footfteps of the cattle, when vifible, or by walking 
a few fathoms above the bottom of the declivity, or on the 
fummit of the down. 

Another kind of | Another kind of quickfand is fometimes met with on the 

ayickfand, fea-fhore, between high and low water mark, which it is 
proper fhould be here taken notice of. This is fometimes 
the effeét of rain, but more commonly of the fea, when forced 
by wind and tempeft beyond its ufual limits, which being 
generally more elevated than the diftant land, the waters 

formed by the thus impelled forward are prevented from returning to their 

<n ancient bed; they therefore after forming in a body, drain 

earth. away through the earth they have inundated, or brought 
with them, and form excavations beneath, large or {mall, 
deep or fhallow, according to circumftances. 

I ought not-to omit a fingular faét which pafled under my 
own obfervation, and which feems to prove, (as I have 
already ftated) that animals frequenting thefe plains, and 
living near the borders of the fea, employ combined means, 
acquired undoubtedly by experience, to extricate themfelves 
from thefe cavities, wherein they muft inevitably perith, did 
they, as it appears natural they fhould, attempt to efcape by 
recoilipg or by flight. 

2 Traverfing 
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Traverfing the plain of Arcachon, after a viclent tempeft, Singular incie 

which had been accompanied with heavy rains, we thought ¢"" 
it prudent to get off our horfes and lead them by the bridle, 
One of the horfes who was left to himfelf, immediately 
quitted the company; and was retiring from the fhore, but 
being compelled to return by the application of the whip, 
he went upon the quickfand, which probably he had attempt- 
ed to avoid by defertion; but the moment he felt the earth 
giving way, he crouched down, or rather threw himfelf pre- 
cipitately on his fide. The ground quickly fank beneath and 
round about him; the water furmounted the fand ; the horfe 
was only wetled to the crupper, and we efcaped with no 
other damage than the lofs of our ftock of bread, which being 
foaked in the falt water was rendered unfit to be eaten. 

It may be received as matter of faét, that a man who Travellers when 
fhould experience a fimilar misfortune, could not do better SAP ae Aap 
than to extend himfelf in the like manner, nearly in the throw them- 
attitude of a fwimmer, when he throws himfelf into the {!¥es dowae 
water. It is fcarcely neceffary to explain the fuperior ad- 
vantage of this method; a plate of lead, of fome thoufands 
of weight, and feveral feet in breadth, if caft flat into any 
liquid body, would reach the bottom no quicker than the 
flaid could efcape to make way for it; if a fimilar body were 
to fall upon a quickfand, it would fhake every part of it, 
but would prevent the fand or earth from rifing, while the 
firm {urrounding earth would confine it laterally : the ruins of 
the arched vaults would replace the waters which had been 
liberated from their fubterraneous confinement; folid heaps 
would then neceffarily be formed towards the centre, and the 
incumbent body would remain at the furface, or at leaft it 
would not be {wallowed up. 

Thefe quickfands are generally denoted by fmall ftreams, Cuiakhaiaee 
below which, when praéticable, there is no danger in peace = 
pafling. 
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Xe 


Extra& from a Memoir by Megrs. Fourcroy and Vavaues , — 
Lin, on the Guano, or Natural Manure, of the fmall Iflands 
of the South Sea, near the Coat of Peru. Read at the French 
National Inftitute, by A. Laucier.* 


M. Humboldt Aone the multitude of fubje@s worthy the attention of 
save an vecount ‘he naturalift, which the philofophical Humboldt obferved 
of the Guano. and collected during his travels, the Guano is not the leaft 
confiderable, from the intereft which it excites. This cele- 
brated naturalift, by making us acquainted with this fingular 
matter, one of the principal refources of agriculture in the 
countries he vifited, has given confirmation to a difcovery 
made by the authors of this memoir, about the time of his re- 
Memoir by turn. Reading their memoir on the exiftence of uric acid in 
i ae ge the excrements of birds, it occurred to him that the Guano of 
quelinon the the iflets on the coaft of Peru, which are frequented by great 
excrements of numbers of birds, might poffibly be of the fame nature. It 


birds, fuggefted 3 "i ere : : 
the notion that remained for chemical inveftigation to examine how far this 


the Guano was conjeéture was well founded ; and Meffrs. Fourcroy and Vau- 
derived from the ‘ ‘ : 
fame origin,  quelin undertook the analyfis of this matter. The following 
is the refult of their labours, with this view, extraéted from 
the Memoirs of the National Inftitute. | ; 
' Before I enter upon a detail of the experiments made 
upon Guano, in order to afcertain its nature, it may not be 
irrelevant to the fubje@ to tranfcribe what M. Humboldt hime ~ 
felf fays of this fubftance in a note fent to the authors of this 
memoir. 
Pita Kom ‘©The Guano is found in abundance in the South Sea, in - 
Ms Humboldt’s the Chinche iflands, near Pifco; and alfo on the more fouth- 


= foundon €'D Coafts and iflets of Ilo, Iza, and Arica. The inhabitants 
certain fmail of Chancay, who make Guano an object of their commerce, 
j J . . . 

akan go to and return from the Chinche iflands once in 20 days.— 


Each veffel contains from 1500 to 2000 cubic feet. A vanega 
fells at Chancay for 14 livres, and at Arica for 15 livres, 
‘Tournois. 
—in beds soor ** Guano is dug from beds 50 or 60 feet thick; where it is 
Go feet thicke worked like the bog-ore of iron. The iflets where it is found 


* Annales de Chimie, Vol, LVI. p. 258: 
| are 
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are frequented by a multitude of birds, particularly of the The place fre- 
{pecies of Ardea and Phesnicopterus, who rooft there every _otanronae Aad 
night: but the excrements of thefe birds have hardly formed, birds. 

in three centuries, a layer of four or five lines in depth. Is 

then the Guano the effect of fome convulfion of the globe, 

like pit-coal and foffil wood? The fertility of the naturally Sterile foil of 
fterile foil of Peru is derived from the Guano, which has be- iby oe fruits 
come a material article of commerce. Fifty little veffels, Guano. 

called Guaneras, are conftantly employed in fetching thisy otemployed 
manure, for the fupply of the coaft. Its effluvium may bey; has a ftrong 
fmelled at the diftance of a quarter of a league. The failors odour of am- 
accuftomed to this {mell of ammonia, feel no inconvenience 

from it; but we could not approach it without being affected 

with continued fits of f{neezing. 

_** Maize is the particular vegetable for which Guano forms Maize particu- 

an éxcellent manure. The Spaniards learned its ufe of the ery benefited 
j . by Guanoas a 

Indians; If too much be thrown upon the maize, the root is manures 

burned and deftroyed. Guano is too acidifiable, and is there- 

fore a manure containing hydruret of azote; whilft all other 

manures are rather hydrurets of carbon.” 

Guano is of a dirty yellow colour, rather infipid to the Its appearances 
tafte, but poffeffing a powerful odour, partaking of caftor and 
of valerian. It turns black in the fire, and exhales a white 
{moke of an ammoniacal {mell. 

Its folubility in water, particularly with potafh, determined Partly foluble is 
the operators as to the method they fhould purfue in its analyfis. ¥4t" 

They treated it fucceflively with water, with potafh, and with 

muriatic acid; each of which methods prefented many phe- 

nomena, as related in the following part of this paper, di-. 
vefted of the particular details of procefs, which are too ex- 

tenfive for an extract. 

Ten grammes of this matter, after being repeatedly wafhed The folution 
with large quantities of boiling water, were reduced to 57%, '5 2i4 
grammes. The water had obmined a red colour, which it 
communicated to paper ftained with turnfole. 

In diftillation, the water yielded ammonia during the whole The water 
operation, Twenty-four hours afterwards, it had depofited a ees 
dirty yellow powder, poffefling very little flavour, but with ie depofited a 
an odour of caftor: On the furface was a cryttalline, pellicle, yellow powder 


; Hh ith a fmell of 
of the fame colour with the depofition, sat wail 


The 


Examinaticn of 
the powder, 
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The liquor, filtered and again evaporated, till reduced {o 
3 grammes, on cooling again, depofited a fawn-coloured 
powder, fimilar to the former, but in lefs quantity. 

The powder, and the mother-water, which had held it in 
folution, were feparately examined. 

The powder offered the following properties :—It is a con- 
crete and pulverulent fubftance, of a brilliant cryftalline af- 
pect, and of a dull yellow colour. Before the blow- pipe it is | 
confumed entirely away, yielding a flight empyreumatic odour 
of ammonia and pruflic acid. It is very little foluble in 
cold water; but abundantly fo in warm water, to which it 
communicates its yellowifh colour. This folution, though 
taftelefs, ftrongly reddens the tinéture of turnfole, precipitates 
folutions of acetate of lead, and of nitrate of filver and mer- 
cury, in coloured flakes, which are readily and completely 


_ Fediffolved by nitric acid. 


Tt is an acidu- 

fous falt, com- 
pofed of animal 
acid, ammonia, 
and lime. 


Analyfis of the 
‘is lefs coloured and fefs foluble than before. Its folution in 


powder when - 
deprived of its 
ammonia and 
fime. 


‘Fhis matter inftantaneoufly diffolves in an alkaline ley, 
which it tinges’ of a deep brown colour, exhaling a pungent 
fmell of ammonia. : Sulphuric acid poured into the concen- 
trated alkaline folution, throws down a very thick whitifh pre- 
cipitate, and difengages a brifk odour, refembling that of 
weak acetic acid. ? 

~The learned authors of ‘this memoir conclude from their ex- 
periments, that this powder is an acidulous falt, compofed of 
animal acid, ammonia, and alittle lime. In faét, very weak 
nitric acid, wherein this falt had been macerated in order to 
difengage the acid it contained, from its bafes, yielded, on 
evaporation, copious ammoniacal vapours, by the addition 
of potaf, and unequivocal figns of the prefence of lime, by 
the addition of oxalic acid. 

When thus deprived of its ammonia and lime, this matter 


boiling water depofits pretty hard and brilliant cryftals, and 
more deéply reddens turnfole paper, It combines readily, 
and without any ammoniacal vapour, with potafh, from which 
all the acids again feparate it. Heat turns it black; and it 


. burns, without tabi any refiduum, with an odour of am- 


monia and of praffic acid. A neutral combination of it with 
ammonia will not precipitate the folution of falphate of alu- 
mine, as is done by houiftic acid, 

From 


- tion bylime-water, and the difengagement of ammonia, 
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_ From thefe faéts it appears evident, 1, that the matter taken The acid of 
up by the boiling water from Guano is an acid, partly fatu- ee uric 
B : i ‘ 2 » forming 

rated with ammonia and a little lime; 2, that this acid 1s an about L of the 
animal produé, becaufe’ it yields ammonia and pruffic acid, Whole. 
when decompofed by fire; 3, that the fame acid, according 

to all the known properties, muft be uric acid, fimilar to that 

contained in the excrements of aquatic birds; 4, that it forms 

about one fourth part of the Guano. 

The mother-water which depofited the powder, whofe qua gnatyfis of the | 
lities have been juft examined, is very acid; potath caufes apern EY 
copious difengagement of ammonia: It contains, therefore, ae pated 
an ammeniacal falt. Nitrate of barytes and of filver an- It contains an 
nounce the prefence of muriatic and fulphuric falts ; which *™meniaeal falta 
afe precipitated in white flakes by lime-water, and are re-dif- 
folved, though with difficulty, in muriatic acid. 

This precipitate caufed by lime water, is evidently formed 
of two falts, both foluble in acids without effervefcence; one 
eafily, and without the affiftance of heat, the other with diffi- 
culty, even with the aid of heat; the former refifts calcination, 
the latter is decompofed by fire, and afterwards diffolves in 
acids with effervefcence. The firft is phofphate of lime, the —and phofphate 
fecond oxalate of lime. ee of 

Mefits. Fourcroy and Vauquelin wifhed to feparate thefe  ~ 
two falts, without their undergoing any alteration ; and with 
this view they made ufe of weak nitric acid, which diffolved 
the phofphate of lime, and left the oxalate untouched. The 
latter falt, on being treated with a folution of carbonate of 
potath, yiclded a precipitate that diffolved with effervefcence 
m nitric acid ;. This folution difplayed all the properties of ni- 

Arate of line, The acid feparated from the lime was taken 
up by the potafh: in fpé&, the liquor poffefled the chara@ers 
of oxalate of potafh; it precipitated with lime-water, a very 
divided powder, with fulphate of lime, in flakes, which would 
not readily unite ; and with all the metallic folutions capable 
of precipitation by oxalic acid. Sulphate of alymine caufléd 
no precipitate, as it would have done with honiftate of potafh. 


The potafh found in the mother-water, after its precipita- The mother- 

: caufed “ates contains 

} ue : . oxalates, phof- 
by the addition of potath to the mother-water, prior to its de- phates, ful- 
e©ompofition by lime-water, fufficiently fhew that thefe two sage Peon 
alRalis faturate the acids contained in the mother-water of ana of amamoy 


" Vou. XHI.—Araiz, 1506, Aa Guano; nia, 
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Guano; and that the mother-water certainly contains oxalates 
phofphates, fulphates, and muriates of potafh, and of am- 
monia, 


The Guano left The five grammes and feven-tenths, left after the wathing 
from the firft 


wathvics, of the ten grammes originally taken for analy fis, were treated 

—contains uric With cauftic potath, which took up eight-tenths. This alka-. 

acid. line folution contained only uric acid, and a fmall portion of 
fat matter. 

Phofphate of The 4.9 grammes left by the cauftic potafh, were treated 

pi and with muriatic acid: the product was phofphate of lime, iron, 

lime 5° and an atom of carbonate of lime. 

—aind left After thefe applications of water, of cauftic potafh, and of 

quartzofe and muriatic acid, there remained of the 10 grammes of Guano, 

ferruginous ait: 

fand. only 3,1 grammes of matter, compofed of quartzofe and fer- 
ruginous fands. 

Recapitulation From the foregoing interefting analyfis, it appears that the 


of component 


ite manure of the iflets of the South Sea is formed of, — 


1. Uric acid to the amount of < of the whole compound; 
Pe faturated with ammonia and lime: 

. Oxalic acid, partly faturated with ammonia and potahh : 

" Phofphoric acid, combined with the fame bafes and with 
lime : 

4, Small quantities of fulphate and muriates of potafh a 
ammonia : 

5. A {mall portion of fat matter: 

6.’ Sand, partly quartzole and partly ferruginous. 

Reniaka. The exiftence of Guano in places frequented by vaft num- 
bers of birds, and the identity of its nature with that of the 
excrements of aquatic birds, neceffarily throw confiderable 
light on the origin of this matter. 

The analyfis proves how well founded was the ingenious 
comparifon of the learned naturalift, to whom we are indebted 
for our knowledge of this fubftance, no lefs interefting to us 
than ufeful to the inhabitants of Peru. It confirms the im- 
portant difcovery made by the refearches of Mefirs. Fourcroy 
and Vauquelin. Ina word, this:analyfis pofleffes the advan- 
tage of proving a well-known maxim, that the fciences mu- 
tually enrich and enlighten each other with the light they pof. 
fefs; and it affords a new occafion to remark that among the 
fciences, there are perhaps none which have fo immediate 
and fo neceflary 2 connection as Chemiftry and Natural 
Hiftory. 

XI, Nox 


| 
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XI. 
Note on a Varnifh for glazing Cups. By M. 


ar MEN TIER wei’ 


M. BOMPOIX, chief i ynibabdey to the French Military Account of very 
Hofpital at Genoa, having fent me fome coffee-cups of a re- a sae 
markable lightnefs; and glazed with a varnifh which is held in nijhed. 
great repute, perhaps only becaufe its preparation is kept fe- 
‘cret in that country; I requefted him to ufe his utmoft endea- 
vours to procure me the receipt. He obtained it through the 
‘medium of one of his pupils, who learned the fecret from the 
artificer at the manufaétory, and had made from his prefcrip- 
tion a varnith in every refpect raul to that in queftion : 
It confifted of lintfeed oil 1 4 lbs.; amber Ib. 3; litharge Receipt for the. 
in powder, minium in powder, unten powder, =a 5 oz, varmiths 
‘Boil the lintfeed oil in an unglazed earthen veflel, and tie 
‘the litharge, minium, and ene in a linen bag, which is to 
. be fufpended in the oil whilft boiling, fo that it may not touch 
.the bottom of the veflel. When the oil begins to turn brown, 
‘take out the bag, and put ina clove of garlic, cleared of 
the fkin; continue the boiling ; and when the garlic is dried 
away, put in another and another, to the amount of fix,or 
feven. In the mean time, the amber is to be melted in 
another unglazed veffel, according to the method hereafter 
prefcribed ; and when the oil has been fufficiently boiled, = 
_ fafed amber is to be poured into it. 


To melt the Amber. 


d Fufion of the 


"Take two ounces of lintfeed oil, to foften the amber and.) 


to aflift its fufion by a very brifk fire, and when the amber is 
“melted, add the lintfeed oil, and boil the whole about two 
_ minutes. The fluid muft then be ftrained through a coarfe 
_ cloth, and when cold put into a bottle wel! corked, to prevent 
it from drying. 


Method of ufing the Varnifh. 
* Let ie picce intended to be varnifhed be firft well polifhed, ae e 
“and then apply the varnifh in the following manner : 


, pee) * Annales de Chimie, Vol. LVI. p. 254, 
08,1 Aa2 Mix 
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Mix lamp black with varnifh and a little turpentine, with 
a hair pencil, and lay one coat on the piece ; when this is 
dry, lay on another, and repeat the procefs till four coats 
have been laid on, taking care to let each dry before the ap- 
plication of the next. When the laft is dry, put the piece 
into a ftoye or oven to complete the drying, and then polifh 
it with pumice and Tripoli powder. 


Method of preparing the Piece intended to be varnifhed. 


Manner of Make the cups of hazel, alder, or cherry-tree, which are 

making the preferable to other woods for this ufe, becaufe they are porous 

wooden cups. : i 
when perfeétly dry, anddo not warp. Form them according to 
fancy, and dry them in anoven. The work muft be polifhed as 
if it were complete; and afterwards lay on the varnifh as 
already prefcribed. 

Red varnith, If it thould be wifhed to give a red ground to the article, 
mix a little minium, or rather cinabar, with the varnifh. Any 
other colour may in like manner be mixed with it, as may beft - 
pleafe the fancy of the operator. 


XII, 


Account of a Series of Experiments, fhewing the Effects of Com- 
preffion in modifying the Action of Heat*. By Sir James 
Harz, Bart. F/R. S. Edinburgh. 

Section I. 


Ancient Revolutions of the Mineral Kingdom.—Vain Attempts 
to explain them.—Dependance of Geology on Chemifiry.—Im- 
portance of the Carbonate of Lime.—Dr Buack’s Difcovery 
of Carbonic Acid fubcerted the former theories depending on 
Fire, but gave Birth to that of Dr. Hutton.—Progrefs of 
the Author’ s Ideas with Regard to that Theory. — Experiments - 
with Heat and Comprefion, fuggefed to Dr. Herron in 
1790.—Undertaken by the Author in 1798.—Speculations on 
which his Hopes of Succe/s were founded, 


Vioient revo- V V HOEVER has attended to the ftru€ture of rocks and 

lutions of the mountains, muft be convinced, that our globe has not always 
furface of the 

globe. exifled 

* The highly interefting experiments’ of Sir James Hall upon 

_the effects of heat modified by compreffion, were communicated to 


the 


RE GPE SESSION, 


exifted in its prefent Rate; but that every part of its mafs, fo 
far at leaft as our Safar vafions reach, has been agitated and fub- 
verted by the moft violent revolutions. 


$29. 


Faéts leading to fuch ftriking conclufions, however i imper- Geological fyf- 


feétly obferved, could not fail to awaken curiofity, and give 
rife to a defire of tracing the hiftory, and of inveftigating the 
caufes, of fuch ftupendeus events; and various attempts were 
made in this way, but with little fuccefs; for while difcoveries 
of the utmoft importance and accuracy were made in aftro- 
nomy and natural philofophy, the fyftems produced by the 
Geologifts were fo fanciful dnd puerile, as {carcely to delerve 
a ferious refutation. 


tems imperfe€t. © 


> 


One principal caufe of this failure feems to have Jain in the becauie pp 
very imperfeé& Rate of chemiftry, which has only of late years ¢#! knowledge 


in its infancy, it was impoffible that geology fhould make any 
progrefs ; fince feveral of the moft important circumftances to 
be accounted for by this latter fcience, are admitted on all 
hands to depend upon principles of the former. The confoli- 
dation of loofe fand into ftrata of folid rock ; the "hesaugllie 
arrangement of fubftances accompanying thofe flrata, and 
blended with them in various modes, are circumftances of a 


the Royal Society of Edinburgh in Auguft 1804, and were tranf- 
snitted to our Journal by the duthor in the following month. They 


appear in Vol. IX. page 98. Thatconcife narrative could not but. 


ftrongly excite the curiofity of philofophers and geologifts, and di- 
reét their earneft expectations to a fuller detail. In the laft feffion, 
June 3, 1805, a very ample communication was made, which has 
_been printed with five quarto plates, very beautifully engraved by 
Lizars, from defigns by Sir James. I cannot but confider it.as one 
of thofe high marks of approbation, with which the Philofophical 
Journal has been honoured from time to time, that the author has 


again direéted his attention to this periodical work, as the vehicle 


through which his difcoveries fhould be more extenfively cir- 
culated. With this view he has not only favoured me with the 
_ memoir: as foon as completed, but has liberally taken upon 
himfelf the expence of engraving the plates for the Journal in the 
-. fame fupetior ftyle. By this means the numbers containing his 
3 Rae ii be enriched with ten additional plates befides thofe 
~afvally. given :—for I fhall with great fatisfattion follow the fteps 
of the worthy baronet by prefenting the additional expences of 


paper and print to the reader without charge. W.N. 
chemical 


as in its in- 
begun to deferve the name of afcience. While chemiftry was isis 
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chemical nature, which all thofe who have attempted to frame 
theories of the earth have endeavoured by chemical reafon- 
rty4 ings to reconcile to their hypothefes. 
Fire and water Fire and water, the only agents in nature by which ftony 
a fubftances are produced, under our obfervation, were employ- 
oan ed by contending feéts of geologifts, to explain all the phe- 
nomena of the mineral kingdom. 
Water has little But the known properties of water are quite repugnant to 
ag onmi- the belief of its univerfal influence, fince a very great propor- 
tion of the fubftances under confideration are infoluble, or near- 
ly fo, in that fluid; and fince, if they were all extremely fo- 
luble, the quantity of water which is known to exift, or that 
could poffibly exift in our planet, would be far too fmall to ac- 
Common fite  complifh the office affigned to it in the Neptunian theory*. On 
does not explain , , 
the fas. the other hand, the known properties of fire are no lefs inade- 
- quate to the purpofe ; for, various fubftances which frequently 
occur in the mineral kingdom, feem, by their prefence, 
to preclude its fuppofed agency; fince experiment. fhews, 
that, in our fires, they are totally changed or deftroyed. 


Fence otk Under fuch circumftances, the advocates of either element 
pu ad were enabled, very fuccefsfully, to refute the opinions of 
doubtful. 


their adverfaries, though they could but feebly defend their 
own: and, owing, perhaps to this mutual power of attack, 
and for want of any alternative to which the opinions of men 
could lean, both fyftems maintained a certain degree of cre- 
dit; and writers on geology indulged themfelves, with a fort 


of impunity, in a ftyle of unphilofophical reafoning, a 
would not have been tolerated in other {ciences. 


Picticnate of Of all mineral fubftances, the carbonate of lime is unquef- 
lime is of ex-  tionably the moft important in a general view. As limeftone 
RN mor or marble, it conftitutes a very confiderable part of the folid 


mafs of many countries; and, in the form of veins and no- 
-dules of fpar, pervades every {pecies of ftone. Its hiftory is 
thus interwoven in fuch a manner with that of the mineral 
kingdom at large, that the fate of any geological theory muft 
very much depend upon its fuccefsful application to the va- 
tious conditions of this fnbienve: But, till Dr. bime _ by oo 


* Livftrations of the Huttonian Theos by Mr. Profeffor Playfair 
§ 430, 


} ir 


he oy - difeovery 
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difcovery of carbonic acid, explained the chemical nature of 
the carbonate, no rational theory could be formed, of the che- 
mical revolutions which it has undoubtedly undergone. 

This difcovery was, in the firft inflance, hoftile to the fup- feems not pro- 
pofed ation of fire; for the decompofilion ef limeftone by fire iit eee 
in every common kiln being thus proved, it feemed abfurd to 
afcribe to that fame agent the formation of limeftone, or of 
any mafs containing it. 

The contemplation of this difficulty led Dr. Hutton to view y Dr. Hutton’s 
the aétion of fire ina manner peculiar to himfelf, and thus to "Ys 
form a geological theory, by which, in my opinion, he has fur- 
nifhed the world with the true folution of one of the moft inte- 
refting problems that has ever eugaged the attention of men of 
fcience, 


He fuppofed, 
I. That heat has aéted, at fome remote period, on all That rocks have 
rocks. j undergone heat 


under ftrong 
preffure, 


If. That during the ation of heat, all thefe rocks (even 
fuch as now appear at the furface) lay covered by a fuperin- 
cumbent mafs, of great weight and ftrength. 

III. That in confequence of the combined a@ion of heat 
and preflure, effects were produced different from thofe of heat 
on common occafions; in particular, that the carbonate of 
lime was reduced to a ftate of fufion, more or lefs complete, 
without any calcination. 

. The effential and chara@teriftic principle of his hacry is thus 
debates in the word comprefion; and by one bold hypothefis, 
founded on this principle, he undertook to meet all the objec- 
tions to the aétion of fire, and to account for thofe circum- 
ftances in which minerals are found to differ from the ufual 
‘produéts of our furnaces. 

This fy{tem, however, involves fo many fuppofitions, appa- iSincalar wn 
rently in contradi€tion to common experience, which meet us traf of the pere 
on the very threfhold, that moft men have hitherto been de- oy. — 
terred from the inveftigation of its principles, and only a few verfation, and 
individuals have juftly appreciated its merits, It was long os gy 
before I belonged to the latter clafs; for I muft own, that, on 
reading Dr, Hutton’s firft geological publication, I was in- 
duced to reje& his fyftem entirely, and fhould probably have 
continued ftill to do fo, with the great majority of the world, 
but for my habits of intimacy with the author; the vivacity 

and 
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and.perfpicuity of whofe converfation formed ‘a ftriking 
contraft to the obfcurity of his writings. I was induced by 
that charm, and by the numerous original faéts which’ his 
fyftem had led him to obferve, to liften to his arguments, in 
favour of opinions which I then looked upon as vifionary. I 
thus derived from his converfation the fame advantage which 
the world has Jately done from the publication of Mr, Play fair’s 
Illuftrations; and, experienced the fame influence which is 
now exerted by that work, on the minds of our moft eminent 
men of fcience. 

‘The author's After three years of almoft daily warfare with Dr. Hutton, 
og Ho on the fubjeét of his theory, I began to view his fundamental 
principles with lefs and lefs repugnance. There is a period, 
I believe, in all {cientific inveftigations, when the conjeétures 
of genius ceafe to appear extravagant; and when we balance 
the fertility of a principle, in explaining the phenomena of 
nature, againft its improbability as an bypothefis: The partial 
view which we then obtain of truth, is perhaps the moft at- 
trative of any, and moft powerfully ftimulates the exertions 
of an aGtive mind. The mift which obfeured fome objeés 
diffipates by degrees, and allows them to appear in their | 
true colours; at the fame time, a difiant profpeét opens to our 

view, of fcenes unfufpeéted before. 
He propofes ex- Entering now ferioufly into the train of reafoning followed 
RE con- by Dr. Hutton, I conceived that the chemical efleéts afcribed 
; by him to compreffion, ought, in the firft place, to be invefti- 
gated ; for, unlefs fome good reafon were given us for be- 
lieving that heat would be modified by preffure, in the manner 
alledged, it would avail us little to know that they had a@ed 
together. He refted his belief of this influence on analogy ; 
and on the fatisfa€iory folution of all the phenomena furnifhed 
by this fuppofition. It occurred to me, however, that this 
. principle was fufceptible of being eftablifhed in a direét man- 
ner hy experiment, and I urged him to make the attempt; 
_ but he always rejetted this propofal, on account of the im- 
menfity of the natural agents, whofe operations he fuppofed 
wejebted by the 0 lie far beyond the reach of our imitation; and he feemed 
Doktor. to imagine, that any fuch attempt muft undoubtedly fail, and 
thus throw difcredit on opinions already fufficiently eftablifhed, 
as he conceived, on.other principles. I was far, however, 


from 


Oe ee Di 
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fr0m.being convinced by thefe arguments ; for, without being 
able to prove that any artificial compreffion to which we could 
“expofe the carbonate, would.effectually prevent its calcina- 
tion in.our, fires, I maintained, that we had as little proof of 
the contrary, and that the application of a moderate force 
might poffibly perform all that was hypothetically affumed in 
the Huttonian theory. On the other hand, I confidered 
myfelf as bound, in praétice, to pay deference to his epinion, 
in a field which he had already fo nobly occupied; and ab- 
ftained, during the remainder of his life, from the profe- 
cution of fome experiments with compreflion, which 1 had 
begun in 1790. 

In 1798, I refumed the fubjeét with eagernefs, being ftill of Experimentat 
opinion that the chemical law which forms the bafis of the pana 
Huttonian theory, ought, in the firft place, to be inveftigated 
experimentally ; all my fubfequent reflections and ‘obferva- 
tions having tended to confirm my idea of the importance 
of this purfuit, without in any degree rendering me more ap- 
prehenfive as to the refult. 

. In the arrangement of the following sii I fhall firft con- Order of the 
fine myfelf to the inveftigation of the chemical effe€ts of heat prefent treatife. 
and compreffion, referving to the concluding part the appli- 

cation of my refults to Geology. I fhall then appeal to the 

volcanoes, and {hall endeavour to vindicate the laws of adtion 
afflumed in the Huttonian theory, by fhewing, that. lavas, 
previous to their eruptions, are fubje& to fimilar laws; and 

that the volcanoes, by their fubterranean and fubmarine exer- 

tions, muft produce, in our times, refults fimilar to thofe afcri- 

bed, in that theory, to the former action of fire. 

In comparing the Huttonian operations with thofe of the 

volcanoes, I fhall avail myfelf of fome fas, brought to light 

in the courfe of the following inveftigations, by which a precife — 

limit is affigned to the intenfity of the heat, and to the force 

of compreffion, required to fulfil the conditions of Dr. Hutton’s 
hypothefis : For, according to him, the power of thofe agents 

was very great, but quite indefinite; it was therefore im- 

poflible to compare their fuppofed effe&s in any — manner 

with the phenomena of nature. 
_ My attention was almoft exclufively confined to ihe carbo- Argument re~ 
~ nate of lime, about which I reafoned as follows: The carbonic PPE 
acid, when uncombined with any other fubftance, exifts natu- 
5 rally 
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rally in a gafeous form, at the common temperature of our alino~ 
Sphere; but when in union with lime, its volatility is repreffed, 
in that fame temperature, by the chemical force of the earthy’ 
fubftance, which retains it in a folid form, When the tem- 
perature is raifed to a full red-beat, the acid acquires a vola- 
tility by which that force is overcome, it efcapes from the 
lime, and affumes its gafeous form. It is evident, that were 
the attraGtive force of the lime increafed, or the volatility of 
the acid diminifhed by any means, the compound would be en- 
abled to beara higher heat without decompofition, than it can 
Preffure muft in the prefent ftate of things. Now, preflure muft produce an 
sis Aaa effect of this kind; for when a mechanical force oppofes the 
efcape of the  €xpanfion of the acid, its volatility muft, to a certain degree, 
a oe be diminifhed. Under preflure, then, the carbonate may be 
fronger heat. €xpected to remain unchanged ina heat, by which, in the open 
air, it would have been calcined. But experiment alone can 
teach us what comprefling force is requifite to enable it to refift 
_ any given elevation of temperature; and what is to be the refult 
of fuch an operation. Some of the compounds of lime with 
acids are fufible, others refra@tory; the carbonate, when con- 
ftrained by preffure to endure a proper heat, may be as fufible 
as the muriate, 
Probability that One circumftance, derived from the Huttonian Theory, 
the carbonate induced me to hope, that the carbonate was eafily fufible, 
might not be of Meek: 2 ye j J 
dificult fufion. and indicated a precife point, under which that fufion ought 
to be expeéted. Nothing is more common than to meet with 
nodules of calcareous {par inclofed in whinftone; and we fup- 
pofe, according to the Huttonian theory, that the whin and 
the fpar had been liquid together; the two fluids keeping fepa- 
rate, like oil and water. Jt is natural, at the junétion of thefe | 
two, to look for indications of their relative fufibilities ; and we 
Fads which Nd, accordingly, that the termination of the fpar is generally | 
indie te its globular and {mooth; which feems to prove, that, when the 
melting heate whin became folid, the {par was ftill in a liquid ftate; for had 
the {par congealed firft, the tendency which it fllews, on all oc- 
cafions of freedom, to foot out into prominent cryftals, would 
have made it dart into the liquid whin, according to the pecu- 
liar forms of its cryftallization; as has happened with the 
various fubftances contained in whin, much more refractory 
than itfelf, namely, augite, felfpar, &c.; all of which having 
congealed in the liquid whin, have affumed their peculiar 
forms 
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forms with perfe@ regularity. From this I concluded, that 
when the whin congealed, which muff bave happened about 
28° or 30° of Wedgwood, the fpar was ftill liquid. I therefore 
expected, if I could compel the carbonate to bear a heat of 28° 
without decompofition, that it would enter into fufion. The 
fequel will fhew that this conjeGlure was not without foun- - 
dation. 
I fhall now enter upon the defcription of thofe experiments} The ose 
the refult of which I had the honour to lay before this Society periments fine 
on the 30th of Auguft lait (1804); fully aware how difficult it T°0Ue* 
is, in giving an account of above five hundred experiments, all 
tending to one point, but differing much from each other in 
various particulars, to fteer between the oppofite faulis of 
prolixity and barrennefs. My objeét thall be to defcribe, as 
fhortly as poffible, all the methods followed, fo as to enable 
any chemift to repeat the experiments ; and to dwell particu: 
larly on fuch circumftances only as feem to lead to conclufions 
of importance, 
The refult being already known, I confider the account I 
am about to give of the execution of thefe experiments, as 
addreffed to thofe who take a particular intereft in the progrefs 
of chemical operations: in the eyes of fuch gentlemen, I rruft, 
that none of the details into which I muft enter, will appear 
fuperfluous. 
. Secrion— II. 
Principle of Execution upon which the following Experiments were 
conducted.— Experiments with Gun-Barrels filled with baked 
Clay, and welded at the. Muzzle.— Method with the fufible 
| Metal.—Remarkable Efeéts of its Expanfion.—Necefity of ine 
- troducing Air.—Refults obtained. 
When’ I firft: undertook to make experiments with heat 
aéting: under compreffion, I employed myfelf in contriving pa eae 
various devices of {crews, of bolts, and of lids, fo adjufted, I triyvances for : 
hoped, as to confine all elaftic fubftances ; and perhaps {ome ae 
of them might have anfwered. But I laid afide all. fuch de- high tempe- 
vices, in favour of one which occurred to mein January 1798; tatures. 
which, by its fimplicity, was of eafy application in all cafes, 
and accomplifhed all that could be done by any device, fince 
it fecured perfe@ ftrength and tightnefs to the atmoft that the 
weflels employed could bear, whether formed of metallic or 
earthy ful flance. The device depends upon the following 
_ general view ; If we take a hollow tube or barrel (AD ple 
i (org Be 


sag 


The method 
adopted ulti- 
mately was to 
include the 
fubje& in an 
iron barrel, and 
clofe the aper- 
ture by fufions 
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fig. 1.)*-clofed at one. end, and open atthe other, of one foot 
or more in length; itis evident, that. by. introducing, one end 
into a furnace, we can apply to it as. great. heat as art can 
produce, while the other end is kept cool, or, if neceflary, 
expofed to extreme cold... If, then, the fubftance which we 
mean to fubjeét to the combined aétion of heat. and preffure be 
introduced into the breech or clofed end of the barrel (CD), 
and if the middle part be filled with fome refractory fubftance, 
leaving a {mall empty {pace at the muzzle (AB), we can apply 
heat to the muzzle, while the breech containing the fubje€t of 
experiment, is kept cool, and thus clofe the barrel by any of 
the numerous modes which heat affords, from the welding of 
iron to the melting of fealing-wax. Things being then reverfed, 
and the breeeh put into the furnace, a heat of any required 


intenfily may be applied to the fubje@ of sill now in ~ 


a ftate of conflraint, 
My firft application of this fcheme was. carried on pale a 


Virft experiment Common gun-barrel, cut off at the touch-hole, and welded 


with the muzzle 


plugged and 
welded, 


in another, 
inftance folder= 
ed, 


very f{trongly at the breech by means of a plug of iron, Into 
it I introduced the carbonate, previoufly rammed. into a car- 
tridge of paper or pafteboard, in order to proteé it from the 
iron, by which, in fome former trials, the fubjeét of experiment 
-had been contaminated throughout during the ation of heat. 
I then rammed the reft of the barrel full of pounded. clay 
previoufly baked in a ftrong heat, and I had the muzzle clofed 
like the breech, by a plug of iron welded upon it in a cominon 


forge; the reft of the barrel being kept cold during this , 


operation, by means of wet cloths. The breech of the barrel 
-was then put horizontally into a common muffle, heated to about 
25° of Wedgwood. To the muzzle a rope was fixed, in fuch 
a manner, that the barrel could be withdrawn without danger 
from an explofion*. I likewife, aboutthistimeclofed the muzzle 
whe of 
* This plate will be given in No. 54, hey the Bei tees to the 
prefent volume. 
' 4 On one occafion, the importance of this precaution was 
ftrongly felt. Having inadvertently introduced a confiderable 
quantity of moifture into a welded barrel, an explofion took place, 
before the heat had rifen to rednefs, by which, part of the barrel was 


- f{pread out toa flat plate, and the furnace was blown to pieces, 


Dr. Kennedy, who happened to be prefent on this occafion, ob- 
ferved, that notwithfanding this accident, the time might come 
when we ‘fhould employ water in thefe experiments to affift the 

force 
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fthe barrel, by means of a plug, fixed by folder only ; which mes 

thod had this peculiar advantage, that I could fhut and open the 
barrel without having recourfe to a workman, In thefe trials, 
though many barrels yielded to theexpanfive force, others refifted 

it, and afforded fome refults that were in the higheft degree en- 
couraging, and even fatisfaftory, could they have been’ ob- 
tained with certainty on repetition of the procefs, In many 

of them, chalk, or common limeftone previoufly pulverifed, Satisfa@ory 
was agglutinated intoa ftony mafs, which required a fmart **!t 
blow of a hammer to break it, and felt under the knife like a 
common limeftone; at the fame time, the fubftance, when 
thrown into nitric acid, diffolved entirely with violent effer- 
vefcence. 

In one of thefe experiments, owing to the ation of heat on Volatile matter 
the cartridge of paper, the baked clay, which had been ufed may be drivea 
to fill the barrel, was ftained black throughout, to the diftance DP tee ae, of 
“of two-thirds of the length of the barrel from its breech. | This a clofed barrei. 
eircumftance is of importance, by fhewing, that though all is 
tight at the muzzle, a protrufion may take place along the 
barrel, greatly to the detriment of complete compreffion: and, 
at the fame time, it illuftrates what has happened-occafionally 
in’ nature, where the bituminous matter feems to have been 
driven by fuperior local heat, from one part of a coaly bed, 
though retained in others, under the fame comprefiion... The 
bitumen fo driven off being found, in other cafes, to — 
and tinge beds of flate and of fandftone. 

I was employed ‘in this purfuit in {pring 1800, when an 
event of importance interrupted my experiments for about a 
year. But I refumed them in March 1801, with many new 
plans of execution, and with.con&derable addition to my ap- 
paralus. 

“In the courfe of my firft trials, the following mode of-execu- io in 
tion had occurred to me, which I now began to put in praétice. fusible metal 
dt is well known to chemifts, that a certain compofition of naa as the 


force of compreffion. I have fince made great ufe of this valuable 
fuggeftion: but he {carcely lived, alas! to fee its application ; for 
my firft faccefs in this way took place dyring his aft illnefs.—I 
have been expofed to no rifk in any other experiment with iron 
barrels ; matters being fo arranged, that the ftrain againft them has 
only commenced in a red heat, in which. the metal has been fo far 


foftened, as to yield by laceration like a piece of leather. ys 
different 
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different metals*, produces a fubftarice fo fufible, as to melt 
inthe heat of boiling-water. conceived that great advantage, 
both in. point of accuracy and difpatch, might be gained in 
thefe experiments, by fubftituting this metal for ‘the baked 
clay above mentioned: That after introducing the carbonate 
into the breech of the barrel, the fufible metal, in a liquid 
flate, might be poured in, fo as to fill the barrel to its brim : 

Advantages of That when the metal had cooled and become folid, the breech 

this methods might, as before, be introduced into a muffle, and expofed 
to any required heat, while the muzzle was carefully kept cold. 
In this manner, no part of the fufible metal being melted but 
what lay at the breech, the reft, continuing in a folid ftate, 
would effe@tually confine the carbonic acid : That after the ac- 
tion of ftrong heat bad ceafed, and after all had been allowed 
to cool completely, the fufible metal might be removed entire- 
ly from the barrel, by means of a heat little above that of boil- 
ing water, and far too low to occafion any decompofition of 
the carbonate by calcination, though aéting upon it in free- 
dom; and then, that the fubjeét of experiment might, as be- 
fore, be taken out of the barrel. 

This {cheme, with various hen fo and. albiibcts, 
which practice has fuggefled, forms the bafis of moft of ‘the 
following methods. 

A ftriking phe- In the firft trial, a ftriking phenomenon occurred, which 
nomenon, When gave rife to the moft important of thefe modifications. Ha- 
the barrelwas ving filled a gun-barrel with the fufible metal, without any 


completely filled 
with fufible carbonate; and having placed the breech in a muffle, I was 
oe a farprifed to fee, as the heat approached to rednefs, the liquid 
e clioie 

of the iron ex- metal exuding through the iron in innumerable minute drops, 
pofed to heat in difperfed all round the barrel. As the heat advanced, this 
a muffle, the ae é F 
greater expan- €XuUdation increafed, till at laft the metal flowed. out in 
fion of the fluid continued ftreams, and the barrel was quite deftroyed. On 
ar anna feveral occafions of the fame kind, the. fufible metal, being 
the iron in very forced through, fome. very. minute aperture in the- barrel, 
dine wite 36 {nouted fam, it to the diftance of feveral yards, depofiting 
fembling woole wa 

upon any fubftance oppofed to the ftream, a beautiful af- 

femblage of fine wire, exaétly in the form of wool. © I imme- 

diately underflood that the phenomenon was produced by the 


faperior expanfion of the liquid over the folid metal, in con- 


¥ Eight parts of bifmuth, five of lead, and three of tin. 
fequerce 
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fequence of which, .the fufible metal was driven through the 

iron.as_ water was driven through filver * by mechanical per- 
cuffion in the Florentine experiment... It occurred tome, that A le A : 
this might be prevented by confining along with the fufible ‘eagle gf 
meial a {mall quantity of air, which, by yielding a little to the barrel. 

the expanfion of the liquid, would fave the barrel. | This re- 

medy was found to anfwer completely, and was applied, in 

all the experiments made at this time +. 

1 now propoled, in order to keep the carbonate clean, to The carbonate 
pont it in a {mall veffel; and to obviate the difficulty of Fal eae 
removing the refult at the conclufion of the experiment, I veffel. 
further propofed to conneét that vetiel with an iron ramrad, 
longer than the barrel, by which it could be introduced or 


withdrawn at pleafure. 


: * Effays of Natural Experiments made in the Academie del Cimento, 
tranflated by Waller, London, 1684, page 117. The fame in 
Mufichenbroek’s Latin Tranflation, Ludg. Bat. 1731, p. 63. 

+ I found it a matter of much difficulty to afcertain the proper 
quantity of air which ought to be thus inclofed. When the quantity 
was too great, the refult was injured by dimmution of elafticity, as 
I thall have occafion fully to thew hereafter. When too fimall, or 
when, by any accident, the whole of this included air was allowed 
toefcape, the barrel was deftroyed,. 

I hoped to afcertain the bulk of air neceffary to give liberty to 
the expanfion of the liquid metal, by meafuring the actual quantity 
expelled by known heats from an open barrel filled with it. But 
I was furprifed to find, that the quantity thus difcharged, exceeded 
in bulk that of the ais which, in the faine heats, I had confined 
along with the carbonate and fufible metal in many fuccefsful ex- 
periments. ‘As the expanfion of the liquid does not feem capable 
of fenfible diminution by an oppofing force, this fast can only be 
accounted for by a diftenfion of the barrel. In thefe experiments, 
then, the expanfive force of the carbonic acid, of the included air, 
and of the fufible metal, acted in combination againtt the barrel, 
and were yielded to in part by the diltenfion of the barrel, and by 
the sondenfation of the included air. My objeét was to increafe 

the force of this mutual action, by diminifhing the quantity of air, 
and by other devices to be mentioned hereafter... Where fo many 
forces were concerned, the laws of whofe variations were unknowny 
much precifion could not be expeéted, nor is it wonderful, that j in 
attempting to carry the compreiling force to the utmoft, I fhould 
have dettroyed barrels innumerable. 
: A finail 
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A fmall tube of glafs,* or of Reaumur’s porcelain, about 
a quarter of an inch in diameter, and one or two inches in 


length, (fig. 2, A) was half filled with pounded carbonate of 


lime, rammed as hard as poflible ; the other half of the tube 
being filled with pounded filex, or with whatever occurred 
as moft likely to prevent the intrufion of the fufible metal 
in its liquid and penetrating ftate. This tube fo filled, was 
placed in a frame or cradle of iron (dfkh, figs. 3,4, 5, and 
6), fixed to the end (m) of a ram-rod (mn). The cradle 
was from fix to three inches in length, and as much in diame- 
ter as a gun-barrel would admit with eafe. It was compofed 
ai two circular plates of iron, (de fg and hikl, feen edge- 
wife in the figures), placed at right-angles to the ram-rod, one 
of thefe plates (def g) being fixed to it by the centre (m). 

Thefe plates were conneéted together by four ribs or flattened 
Wires of iron (dh, e7, fk, and gl,) which formed the cradle 
into which the tube (A), containing the carbonate, was intro- 
duced by thrufting the adjacent ribs afunder. Along with the 
tube juit mentioned, was introduced another tube (B), of iron 
er porcelain, filled onty with air. Likewife, in the cradle, a 

By (seein + piece (C) was eae in contact with (A) the tube 


‘Cone 


* T have fince conftantly ufed tubes of common porcelain, find- 
ing glafs much too fufible for this purpofe. 

7 The pyrometer-pieces ufed in thefe experiments were mad¢ 
under my own eye, Neceihity compelled me to undertake this 
laborious and difficuJt work, in which I have already fo far fuc- 
ceeded as to obtain a fet of pieces, which, though far from com- 
plete, anfwer my purpofe tolerably well. I had lately an oppor- 
tunity of comparing my fet with that of Mr. Wedgwood, at various 
temperatures, in furnaces of great fize and fteadinefs. The refult 
has proved, that my pieces agree as well with each other as his, 
though with my fet each temperature is indicated by a different 
degree of the fcale. I have thus been enabled to conftrué a 
table, by which my obfervations have been corre&ted, fo that the 
temperatures mentioned in this paper are fuch as would have beer 
indicated by Mr. Wedgwood’s pieces. By Mr. Wedgwood’s 
pieces, I mean thofe of the only fet which has beén fold to the 
public, and by which the melting heat of pure filver is indicated 
at the 22d degree. I am well aware, that the late Mr. Wedg- 
wood, in his Table of Fufibilities, has ftated that fufion as taking 

place 
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eohtaining the carbonate. Thefe articles generally occupied 
the whole cradle; when any fpace remained, it. was filled up 
by a piece of chalk dreffed for the purpofe.. (Fig. 4, repre- 
fents the cradie filled, as juft defcribed). 

Things being thus prepared, the gun-barrel, placed ere€{ Method of ufing 
with its muzzle upwards, was half filled with the liquid fufible pana. 
metal. The cradle was then introduced into the barrel, and 
plunged to the bottom of the liquid, fo that the carbonate was 
placed very near the breech, (as reprefented in fig. 5, the fu- 
fible metal ftanding at 0)... The air-tube (5B) being placed fo 
as to enter the liquid with its muzzle downwards, retained 
great part of the air it originally contained, though fome of it 
might be driven off by the heat, fo as to efcape through the 
liquid. The metal being now allowed to cool, and to fix round 
the cradle and ramrod, the air remaining in the air-tube was 
effectually confined, and all was held faft. The barrel being 
then filled to the brim with fufible metal, the apparatus was 
ready for the application of heat to the breech, (as fhewn in 
fig. 6.) Plate X. 

. In the experiments made at this time, I ufed a fquare brick = ee, 
_ furnace, (figs. 7 and 8, having a muffle (rs) traverfing it ho- ment, &c. . 
rizontally and open at both ends. This muffle being fupported 

in the middle by a very flender prop, was expofed to fire from 

below, as well as all round. The barrel was placed in the 

muffle, with its breech in the hotteft part, and the end next 

the muzzle proje@ing beyond the furnace, and furrounded 

‘ with cloths which were drenched with water from time to time. 

| (This arrangement is fhewn in fig. 7.) In this fituation, the 

jufible metal furrounding the cradle being melted, the air 

contained in the air-tube would of courfe feek the higheft po- 

fition, and its firft place in the agr-tube would be occupied 

by fufible metal, (In fig. 6, the new pofition of the air is 

fhewn at p q). 

~ At the conclufion of the experiment, the metal was generally Method of dit- 
removed by placing the barrel in the tranfverfe muffle, with eet soe 
its muzzle pointing a little downwards, and fo that the heat experiment. 
was applied firft to the muzzle, and then to the reft of the 

barrel in fucceflion, (This operation is fhewn in fig. 8.) In 


{ 
place at the 28th degree; but I am convinced that his obfervations 
muft have been made with fome fet different from that which was 
afterwards fold. 


Vor. XHI.—Aprriz, 1806. Bb fome 
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fome of the firft of thefe experiments, [ loofened the cradle, by 
plunging the barrel into heated brine, or a ftrong folution of 
muriate.of lime;. which laft bears a temperature of 250° of 
Fahrenheit before it boils. For this. purpofe, 1 ufed.a pan 
three inches in diameter, and. three feet deep, having avflat 
bafon at top to receive the liquid when it boiled over. The 
method anfwered, but was troublefome, and I laid. it afide. 
Ihave had occafion, lately, however, to refume it in fome 
experiments in which it was of confequence to a the 

barrel with the leaft poffible heat *. bf 
By thefe methods I made a edt number of. adpedians, 
with refults that were highly interefting in that ftage of the 
bufinefs, though their importance is fo much diminifhed by the 
fubfequent progrefs of the inveftigation, tea I think it al 

to mention but very few of them. 

Calcareous fpar . On the 31ft of March, 1801, I rammed forty grains of 
oe pounded chalk into a tube of green bottle-glafs, and placed it 
marble by heat in the cradle as above de Grit A. pyrometer in the muffle 
oie Wedg- along with the barrel indicated 3°. The barrel was expofed 
to heat during feventeen or eighteen minutes. On withdraw- 
ing the cradle, the carbonate was found in one folid mafs, 
which had vifibly fhrunk in bulk, the fpace thus left within 
the tube being accurately filled with metal, which plated the 
carbonate all over without penetrating it in the leaft, fo that 
the metal was eafily removed. The weight was reduced 
from forty to thirty-fix grains. The fubftance was very hard, 


and refified the knife better than any refult of the kind pre-' 


vioufly obtained ; its fraéture was cryftalline, bearing a re- 
femblance to white faline marble; and its thin edges hada 
decided femitranfparency, a et edtisnes firft obferved in this 
refult. 
Calcareous far On the 3d of March of the fame year, I made a fimilar 
AR SS: experiment, in which a pyrometer-piece was placed within 


oidal fraét : x ; 
by eee * In many of the following experiments, lead was ufed in place 


of the fufible metal, and often with fuccefs; but I loft many good 
yefults in this way: for the heat required to liquefy the lead ap- 
proaches fo near to rednefs, that it is difficult to difengage the 
cradje without applying a temperature by which the carbonate is 
injured. 1 have found it anfwer well, to furround the cradle and a 
few inches of the rod with fufible metal, and to fill the reft of the 
barrel with lead. - 

the. 
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the barrel, and another in the muffle; they agreed in indi-"~ 
cating 23°. The inner tube, which was of Reaamur’s porce- 
lain, contained eighty grains of pounded chalk. The carbo- 
nate was found, after the experiment, to have loft 34 grains. 
A thin rim, lefs than the 20th of an inch in thicknefs, of 
whitifh matter, appeared on the ontfide of the mafs, In other 
refpeéts, the carbonate was in a very perfect ftate ; it was of a 
yellowifh colour, and had a decided femitranfparency and 
faline fraéture. But what renders this refult of the greatedt 
value, is, that on breaking the mafs, a {pace of more than the 
tenth of an-inch fquare, was found to be completely cryftal- 
lized, having acquired the rhomboidal fraéture of calcareous 
fpar. It was white and opaque, and prefented to the view 
three fets of parallel plates which are feen under three different 
angles. This fubftance, owing to partial calcination and fub- 
fequent abforption of moifture, had loft all appearance of its 
remarkable properties in fome weeks after its production; but 
this appearance has fince been reftored, by a freth fra€ture, 
and the fpecimen is now well preferved by being hermetically 
inclofed, 


(To be ‘continued. ) 


XIII. 


On the Ufe of the Sutures in the Skulls of Animals. \ By 
Mr. B. Gipson *, 


Lisi full ufe of the fingular junétion of the bones of the ConjeCtures on 
fkull, which is called future, has, from the earlieft_ periods of heer - ni 
anatomy and furgery, attra€led the attention and eluded the ficulls of animals, 
refearches of the phyfiologift. To this remarkable feature in 

ofteogny, in a great meafure peculiar to a certain period of 

life, many ufes have been attributed. Some of thefe are 

totally erroneous; fuch as that for allowing the tranfpiration 

of moifture, to keep the brain cool and fit for thinking ; for 

giving a more ftriét adhefion of the dura mater to the inner 

furface of the fkull; for admitting a more free communication 

by blood-veffels between the external and internal parts of the 

head; or for affording interftices, that the bones may be 


* Manchefter Memoirs, N. §, Vol. I. 39. 
. Bb2 puthed 
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pothed afunder by the growth of the brain, left that organ 
fhould be cramped in its growth, in confequence of the com- 
paratively flow growth of the bones of the fkull. 

Other fuppofed Other ufes attributed to the futures are merely flight ad- 

ies vantages derived from their ftruéture, which are enjoyed in 
early fi el or till adult life, but gradually ceafe after that 
period. Thus at the time of birth the loofe union of the 
bones of the fkull accommodates the fhape of the head to the 
figure of the different parts of the cavity through which it 
pafles. At adult age, when the futures are fully formed, they. 
may occafionally check the progrefs (if I may be allowed the 
expreflion) of a fraéture nearly {pent ;—or vibrations, com- 
municated to the bones of the fkull, will be propagated with 
lefs force to the brain, in confequence of the bones’ being 
feparated at the futures. It is, however, abundantly evident, 
that thefe are not the main purpofes for which the futures are 
formed ; otherwife they would not begin to be obliterated at 
a period of life when. they would perform thefe offices more 
ufefully than ever. Confiftent with this remafk we fhall find, 
that the true purpofe for which they are formed, and the par- 
ticular procefs with which they are conneéted, is fully com- 
pleted before their obliteration takes place. 

‘The cartilage When we take a view of the mode of juntion between 

wad es many bones, and parts of bones in the human body, which do 

united, difap- not admit of motion, we find that with little exception they 

pears at la. 4} agree in this particular; that fooner or later the cartilage 

or periofteum which once was interpofed is obliterated, and 

thefe different portions, or entire bones, coalefce. 

Inftances in the The feparate portions, which originally compofe the 

ribs. and other 

hones. vertebrae, are early in thus uniting: after thefe the fides of 
the lower jaw; at a later period the epiphyfis of a cylindrical 
bone is united to its body: and {till later the bones of the 
fkall ufually coalefce, and the futures are obliterated. “Other 
bones, as thofe of the face, which have no motion and 
fuftain little weight, are irregular in this refpeét; fometimes 
uniting, but generally remaining diftinét, to the end of a Tong 


life. 
Manner in The original formation of the offeous fyftem in feveral 
age the diftin@ pieces, refpe@s principally its fpeedy offification at 


offeous fy {tem 4 é i F i 
EP nulitels an early period of life, and its future convenient extenfion, 


or till it has arrived at its full growth; and we may confider it as 
3 a general 
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-% general principle, that-where two parts of one bone are fepa- 

tated from each other by an, intervening cartilage, or two 

diftinét bones merely by periofteum, at that part offeous ma- 

terials are added to increafe their length or extend their fuper- 

fices. This we fhall find takes place, whether the jun@ion 

be effected by comparatively fmooth furfaces, as between the 

_ ody of a bone and its epiphyfis; or between the bones of 

the fkull by jagged futures. Hence.it appears that the bones 

_ of the body generally are increafed in length or extent, not by 

.a uniform extenfion of the whole fubftance, but by an ad- 

_ dition of bony matter in fome particular part. 

Thus the body of a cylindrical bone is lengthened by ad- Cylindrical 

_ dition to,each end. This we might conclude would be the bonesare length- 

5 ; 5 ; ‘ thened by ad- 

_ cafe, frem confidering the part in which its offification com- gitions at each 

anences: as this commences.in a middle point and proceedsend: — 

_to each extremity, it is natural to fuppofe that its growth ftill 

_ oes on in the fame direftion, or continues at the extremities, 

That this is the cafe we know, not by reafoning alone, but 

by adire& experiment. Mr. Hunter funk two fmall pieces of 

_Jead in ‘the middle of the tibia, or thin bone of a pig, and 

meafured accurately the diftance between them: on examining 

_ the animal fome time afterwards, it appeared, that though the 

bone had increafed confiderably in length, the pieces of lead 

_ ftill remained at the fame diftance from each other that they 

were before. From this experiment we learn, that a cylin- 

drical bone is not extended in its middle, but is lengthened 

_ by addition to its extremities, where the body of the bone is. 
joined to its epiphyfis; the chief intention of the epiphyfis 

__ being to allow the intervention of a vafcular organ, which 

may conveniently depofit bony materials, without interfering 

with. the joint itfelf. 

.. As cylindrical bones are lengthened at their extreme parts, pe gme ae 
_we are led by analogy to conclude, that the fame general plan cefs appears to 
_ is purfued in the extenfion of the flat bones of the body: and ce ae the 
although we have no direé& experiment by which this has been bones. 
_ proved, there. are circumftances which leave little doubt but 
they are extended by addition to their edges. Thus to take 
ihe parietal bone as an example; as offification begins in a 
central point and extends towards the circumference, it is 
probable that to the completion of the procefs, it continues to 


_, go on in the fame dire€tion ; and the fame circumftance taking 
place 
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place in every bone of the cranium, ‘it is probable that even 
after the whole of the brain is incafed in bone, the addition 
is flill made at the edge of each, and that the general enlarge- 
ment originates where they are all mutually joined. by the 
futures. Of this procefs Ihad a very ftriking illuftration fome 
years ago. Ina young fubjeét, from what caufe I know not, 
the depofition of offeous matter bad been fuddenly increafed 
a fhort time before death. It was in different flages of pro- 
grefs, but had taken place in all the bones of the body which 
I preferved ; fn fome partially, in others generally. In all, 
the new offeous matter was elevated above the level of the 
bone upon which it was placed. In fome parts of the pa- 
rietal bones it was only in its commencement, and put on the 
appearance of a net-work, fimilar to that which may be ob- 
ferved in the fame bones at an early period of their formation. 
In other parts the mefhes of the net-work were more or lefs 
filled up; in others again completely, fo as to put on the uni- 
form appearance of folid bone. The fame reticulated appear- 
ance was evident on the edges of all the bones of the fkull, 
where they form the futures, and at the extremities of the cy- 
Jindrical bones, between the body and epipbyfis. The fame 
appearance of increafed depofition was feen on the furface of 
the cylindrical bones, with this difference, that the mefhes 
were not circular, but oblong fquares; fo as to put on more 
of the ftriated appearance. In fome parts, the newly fe- 
creted bone was eafily feparable from the general mafs, and 
formed a thin laver externally, affording one of the beft proofs 
I have met with, of the increafe of cylindrical bones in thick- 
nefs by depofition externally, whilft a correfponding internal 
abforption goes on. From the ftriking fimilarity of appear- 
ance on the furfaces and edges of the bones, we may fafely 
conclude, that the fame procefs of depofition was going on in 
both, and may thence infer, that the bones of the tkuil are 
increafed in extent bythe depofition of offeous matter at their 
edges, or where they are joined to each other by future, This 
fa€t points out to us, in a great meafure, the real ufe of this 
peculiar mode of junétion. 

In order that the bones of the fkull may be increafed in ex- 
tent, it is neceflary that they fhould be retained at a certain 
diftance from each other; that the periofteum with its veffels 


2 m ay 


USE OF THE SUTURES, 347 


may pals down between them, free from compreffion and 
fecrete the offeous matter. At the fame time, the thin bones 
compofing the upper part of the fkull, refting as an arch upon 
its bafis, muft be united together fo firmly, as not to be fepa- 
rated by common degrees, of violence. For this purpofe, 
projecting. points from the external furface of each bone, are 
reciprocally received into corre{ponding nitches ; which only 
penetrate through one half of the thicknefs of the fkull, and. 
form an irregular kind of dovetailing. 

Two advan‘ages arife from this ftru€ture, being fuperficial, 
and confined to the external table of the fkull. The projeéting 
points from each fide, refting upon the folid furface of the 
internal table of the oppofite bone, can refift more effectually 
any violence, which might tend to force the bones inwards;, 
and the internal part of the fkull prefents, by this means, a 
fmooth furface to the coverings of the brain; for internally 
no appearance of a jagged future is feen, 

From this view of the fubje@ we fee, that the Patella of Thus the fa- 
the human {kull, by iheir peculiar formation, at once unite tures unite the 
the bones’ together, and fo far feparate them, as to allow the eee 
interpofition of a vafcular organ by which their fuperficies is organ requifite 
gradually increafed to its greateft extent *. This explanation!" Saale euennit 

fie of 

* Since this paper was written in the year 1800, I have found, 
thata fimilar opinion was publifhed by Profeffor Soemmerring in 
1794, in his valuable work, ‘* De corporis humani fabrica.””. To 
him, therefore, any credit which may belong to the primary 
fuggeftion of this ufe of the futures is due. As his opinion, how- 
ever, has been little noticed by anatomifts generally, and is placed 
in a clearer point of view by the facts which fuggefted this further 
explanation of it to me, it has not been thought improper to give 
this effay a place in thefe Memoirs. But whilft the reader will fee, 
by the following quotation, the near refemblance between the opi-" 
nion of Profeffor Soemmerring and that which I have brought for- 
ward, I hope the character of ag or gine will not be at-' 
tributed to me. 

*© Ufus horum fic fefe habentium terminorum offa cranii inter bene 
liquet. ; 

«¢ Incrementum ambitus calvariz levant, ni enim inter ofla capi- 
tis mox poft partum future interponerentur, hee crefcere non 
poffent, nifi alia ratione natura rem inftitueret.. Tali igitur 
modo incrementum calvariz cum incremento reliquorum offium 
convenit ; initio enim futuris, vel potius lineis cartilaginofis offa 

iis 
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Other remarks 
and inferences. 


Why the fu- 
tures are obli- 
terated, &c, 


USE OF THE SUTURES. 


of the ufe of futures comprehends and accounts for thole 
concomitant circumflances, which were confilered by older 
anatomifts as their real ufe; and, as faras I can fee, is not con- 
tradicted by any fa@ conne@ed with them. 

If it be afked, for inflance, why at the futures there is a 
ftronger adhefion of the dura mater internally and periofteum 
externally than in other parts of the fkull? the anfwer is, that 
thefe membranes with their veffels are continued into the 
futures, to form conjointly the fecretory organ, by which the 
bones are extended. ; 

If it be afked, why “there is a greater vafcularity or an 
appearance of blood-veffels pafling through the futures? it is 
perfeétly confilent with this opinion to anfwer, that the increafe 
of blood goes to this fecretory organ, for the purpofe of the 
extenfion ofthe bones. 

The explanation here offered accounts alfo for the general 
obliteration of the futures after a certain period of life; for 
the bones having then arrived at their full fize, the organ for 
the fecretion of offeous matter is no longer needed ; it fhrinks 
and is abforbed, and the bones inant coalefce ; by which 
a further advantage is derived, that of an acceffion of ftrength 
to the cranium at large. 


iis locis conglutinantur, verum tamen non nifi in embrionibus 
ad fonticulos, ut aiunt, hac linea notabili latitudine, obfervatur. 
Offibus enim capitis hic locorum cerebro crefcente, placide quafi 
deduétus, cartilago augetur, latior evafura, nifi priftina pars fmul 
ios mutaretur, inde offa calvariz, eodem modo, quo offa longa 
deduétis epiphyfibus, vel quod unum idemque eft, .marginibus cref-. 
cere, liquet, etfi in offibus, longis futura epiphyfes inter et diaphy- 
fin non crifpetur. 

“‘ Quo junior igitur infans, eo minus crifpa et implexa futura, 
vel ut reétius loquar, linea cartilaginofa augufta, ofla jungens, 
obfervatur. Quum vero aucta ztate offa, crefente cerebro, dedu- 
cuntur, eorumque, craffitudo adpofita cum interne, tum extern 
potifimum tabulez, (intern enim incrementum citius abfolutum 
videtur) maffa offea, augetur, non poteft non effe, quin hec crifpa 
future forma, quum quidem nafci ccepit, externa in fuperficie tam- 
diu, augeatur, donec tandem ipfa ea quam maxime impediat, quo 
minus cerebrum calvariam ulterius deducere poflit, quod pubertatis 
temporeaccidit. Rariffime hec offificatio ad etatem virilem ufque 
detinetur.”’—Soemmerring de corporis Humani Fabrica, page 212. 


if 


ON THE REPRODUCTION OF BUDS. 849 


If any additional argument be neceffary in fupport of this 
opinion, I may alfo notice the ftriking analogy which fubfifts 
between the feparation of one bone of the fkull from another 
by a future; and that feparation which exifts between the 
body of a cylindrical bone and its epipbyfis, They each 
remain only for a certain length of time; each allows the 
interpofition of a fecretory organ; and both begin to be ob- 
literated when the bones with which they are connected have 
completed their growth, and their continuance is no longer 
neceffary. 


my. 


On the Reproduction of Buds. By Toomas AnpRew Kyicuty 
Bip R RoS* 


_. My pear Sir, 


Every tree in the ordinary courfe of ils growth generates, If the gene- 
in each feafon, thofe buds which expand in the fucceedin dca 
. ’ P 8 feafon be de- 
{pring ; ; and the buds thus generated, contain, in many inftances, ftroyed, others 
the whole of the leaves which appear in the following fummer. ““ Papen 

But if thefe buds be deftroyed during the winter or early part 

of the fpring, other buds, in many {pecies of trees, are gene- 

rated, which in every refpeét perform the office of thofe which 

previoufly exifted, except that they never afford fruit or blol- 

foms. This reproduétion of buds has not efcaped the noticé 

of naturalifts; but it does not appear to have been alcertained 

by them from which, amongft the various fubftances of the 

tree, the buds derive their origin. 

Du Hamel conceived that reproduced buds {prang from pre- Du Hamel’s opi- 

d hora aq aK } nion that thefe 

organize germs; but the exi Bass of fuch germs has not, in j,9 are fom 

any inftance, been proved, and it is well known that the roots, pre-organized 

and trunk, and branches of many fpecies of trees will, under 8""** 

proper management, afford buds from every part of their 

furfaces; and therefore, if this hypothefis be well founded, Objection. 

many millions of fuch germs muft be annually generated in 

every large tree; net one of which in the ordinary courfe of 

nature w:ll come into aGtion: and as nature, amidft all its exu- 


* Phil. Tranf, 1805; 
berance, 
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berance, does not abound in ufelefs produétions, the opiniens 
of this illuftrious phyfiologift are, in this cafe, prabely erro- 
neous. 
Suppofition that Other naturalifts have fuppofed the buds, when reproduted, 
co aa to [pring from the plexus of veffels which conftitutes the in- 
? "ternal bark ; and this opinion is, I believe, much entertained 
by modern botanifts: it neverthelefs appears to be unfounded, 
as the faéts [ fhall proceed to ftate will evince. 
Inftanceto the Jf the fruit-ftalks of the fea cale (crumbe maritima) be cut 
contrary in fea off near the ground in the fpring, the medullary fubftance, 
cale. fnternal _..,- ‘ ‘ 
hia. within that part of the ftalk which remains attached to the 
root, decays ; anda cup is thus formed in which water colle@s- 
in the fucceeding winter. The fides of this cup confift of a 
woody fubftance, which in its texture and office, and mode of 
generation, agrees perfe@tly with the alburnum of trees; and © 
I conceive it to be as perfe&t alburnum, as the white wood of 
the oak or elm: and from the interior part of this fubftance, - 
within the cup, I have frequently obferved new buds to be 
generated in the enfuing (pring. It is fufficiently obvious that 
the buds in this cafe do not {pring from the bark ; but it is not 
equally evident that they might not have (prung from fome 
remains of the medulla. 
Potatoes afford In the autumn of 1802, I difcovered that the shiitake pof- 
buds atthecut feffed a fimilar power of reproducing its buds. Some plants’ 
es of this fpecies had been fet, rather late in the preceding {pring, 
in very dry ground, where, throagh want of moifture, they 
vegetated very feebly ; and the portions of the old roots re- 
mained found and entire till the fucceeding autumn. Bemg 
then moiflened by rain, many {mall tubers were generated on 
the furfaces made by the knife in dividing the roots into cut- 
tings; and the buds of thefe, in many inflances, elongated 
into runners, which gave exiftence to other tubers, fome of 
which I had the pleafure to fend to you. 
wand therefore 1 have in a former paper remarked, that the potatoe confifts 
not from the of four diftinét fubftances, the epidermis, the true fkin, the 
mee bark, and its internal fubftance, which, from its mode of forma- 
tion, and fubfequent office, I have fuppofed to be alburnous: 
there is alfo in the young tubes a tranfparent line through the 
centre, which is probably its medulla, The budsand runners 
fprang from the fubftance which I conceive to be the alburnum 
of the root, and neither from the central part of it, nor from 
the 
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es 
Cr 
pod 


the farface in'conta@t with the, bark. It muft, however, be 
admitted, that the internal fubftance of the potatoe correfponds 
more nearly with our ideas of a medullary than of an albur- 
nous fubftance, and therefore this, with the preceding faéts, is 
adduced to prove only that the reproduced buds of thefe 
plants are not generated by the cortical fubftance of the root: 


_and I thall proceed to relate {ome experiments on the apple, 


and pear, and plumb-tree, which I conceive to prove that the 
reproduced buds of thofe plants do not {pring from the me- 
dulla. 

Having raifed from feeds a very confiderable. number of Otherinftances 
plants of each of thefe {pecies in 1802, I partly difengaged. co sna eli 
them from: the foil in the autumn, by digging round each ced bads ap- 
plant, which-was then raifed about two inches above its former 2o"°4, © {Pring 


from the albur- 
level. A part of the mould was then removed, and the plants num. 


" were cut off about an inch below the. points where the feed- 


leaves formerly. grew; anda portion of the root, about an inch 


_ long, without any bud upon it, remained expofed to the air 


and light. ~ In the beginning of April, I obferved many {mall 
elevated points on the bark of thefe roots, and, removing the . 
whole of the cortical fubflance, I found that the elevations 


} were occafioned by final] protuberances on the furface of the 


alburnum. As the fpring advanced, many minute red points 
appeared to perforate the bark: thefe foon aflumed the cha- 
ra€ter of buds, and produced fhoots, in every refpe@ fimilar 
to thofe which would have fprung from the organized buds of 
the preceding year. Whether the buds thus reproduced derived 
any portion of their component parts from the bark or not, I. 
thall not venture to decide; but 1am much difpofed to believe 
that, like thofe of the potatoe, they {prang from the alburnons 
fubftance folely, 

The {pace, however, in the poke root, canal the med mids They do not 
and the bark is very {mall ; and therefore it may be contended 2 et lag 
that the buds in thefe inftances may have originated from the 
medulla, I therefore thought it neceflary to repeat fimilar 
experiments on the roots and trunks of old trees, and by 
thefe the buds were reproduced precifely in the fame manner 
as the annual roots: and-therefore, conceiving myfelf to have 
proved in a former Memoir,* that the fubliance which has 


* Phil, Tranf. of 1803.: 
been 
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been called the medullary procefs does not originate from the 
medulla, I muft conclude that reproduced buds do_ not Ipting 
from that fubftance. 


Remarks on the | [have remarked, in a paper which you did me ‘the honour 
manner in which 
this procefs of 

nature is probae prefent year, that the alburnous tubes at their termination 


bly effected. ap wards invariably join the central veffels, and that. thefe 
veffels, which appear to derive their origin from the alburnous 
tubes, convey nutriment, and probably give exiftence to new 
buds and leaves. It is alfo evident, from the facility: with 
which the rifing fap is transferred from one fide of a wounded 
tree to the other, that the alburnous tubes poffefs lateral. as 
well as terminal orifices: and it does not appear improbable 
that the lateral as well as the terminal orifices of the alburnous 
tubes may poffefs the power to generate central - veflels; 
which veflels evidently feed, if they do not’ give exiftence to, 
the reproduced buds and leaves.. And therefore, as the pre- 
ceding experiments appear to prove that the buds neither 


{pring from the medulla nor the bark, Iam much inclined to- 


believe that they are generated by central veffels which fpring 
from the lateral orifices of the alburnous tubes. The pra@lica- 
bility of propagating fome plants from their leaves may feem 
: to ftand in oppofition to this hypothefis; but the central veffel 
is always a component part of the leaf, and from it the bud 
and young plant probably originate. 


Attempt todif-  L expedted to difcover in feeds a fimilar power to regenerate _ 
cover the fame their buds: for the cotyledons of thefe, though diffimilar in ~ 
organization, execute the office of the alburnum, and containa | 


power in feeds. 


fimilar refervoir of nutriment, and at once fupply the place of 
the alburnum and the leaf. But no experiments, which Ihave 
yet been able to make, have been decifive, owing to the diffi- 


contain lefs than three buds, one only of which, except in 


cafes of accident, germinates; and fome feeds appear to con- _ 
tain a much greater number. The feed of the peach appears _ 
to be provided with ten or twelve leaves, each of which pro- — 
bably covers the rudiment of a bud, and ‘the feeds, like the — 


buds of the horfe-cheftnut, contain all the leaves and apparently — 


all the buds of the fucceeding year: and I have never been | 
able to fatisfy myfelf that all the buds were eradicated without — 


: having 


culty of afcertaining ‘the number of buds previoufly exifting 4 
within the feed, Few, if any, feeds, I have reafon to believe, 


to lay before the Royal Society in the commencement of the — 


I 
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having deftroyed the bafe of the plamule, in which the power. 
of reproducing buds probably refides, if fuch power. exifts. 
Nature appears to have denied to annual and biennial plants Annval and bi- 
(at Jeaft to thofe which have been the fubjects of my experi- aga 
ments) the power which it has given to perennial plants to power. 
reproduce their buds; but neverthelefs fome biennials poffefs, 
under peculiar circumftances, a very fingular refouree, when 
all their buds have been deftroyed. A turnip, bred between 
the Englifh and Swedith variety, from which I had cut off the 
greater part of its fruit-ftalks, and of which all the buds had 
been deftroyed, remained fome weeks in an apparently dor- 
mant flate; after which the firft feed in each pod germinated, 
and burfting the feed-veffel, feemed tu execute the office of a 
bud and leaves to the parent plant, during the fhort remaining 
term of its exiltence, when its preternatual foliage perifhed 
with it. Whether this property be poifeffed by other biennial 
plants in common with the turnip, or not, Iam not at prefent 
in pofleffion of fa@s to decide, not having made precifely the 
fame experiment on any other plant. 
I will take this opportunity to correét an inference that I Correétion of a 
_ have drawnin a former paper,* which the facts (though quite slog atet 
correétly ftated) do not, on fubfequent repetition of the. ex- 
periment, appear to juftify.. I have ftated, that when a per- 
pendicular fhoot of the vine was inverted to a depending po- 
- fition, and a portion of its bark between two circular incifions 
round the ftem removed, much more new wood was generated 
on the lower lip of the wound become uppermoft by. the 
inverted pofition of the branch, than on the oppofite lip, which 
would not have happened had the branch continued. to grow 
_ ere@; and I have inferred that this effet was produced. by fap 
-which had defcended by gravitation from the leaves above. 
But the branch was, as J have there flated, employed as a 
layer, and the matter which would have accumulated on the 
oppofite lip of the wound had been employed in the formation 
of roots, a circumftance which at that time efcaped my atten- 
tion. The effeéts of gravitation on the motion of the defcending 
fap, and confequent growth of plants, are, I am well fatisfied, 
from \a great variety of experiments, very great; but. it will 
be very difficult to difcover any. method by which the extent 


* Phil. Tranf. of 1803. 
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of its operation can be accurately afeertained. For the veffels 
which convey and impel * the true fap, or fluid from which 
the new wood appears to be generated, pals immediately from 
the leaf-ftalk towards the root; and though the motion of ‘this 


- fluid may be’ impeded by gravitation, and it be even again 


returned into the leaf, no portion of it, unlefs it had been ex- 
travafated, could have defcended to the part from which the 
bark was taken off in the experiment I have defcribed. Iam 
not fenfible that in the different papers which I have had the 
honour to addrefs to you, I have drawn any other inference 
which the faéts, on repetition of the experiments, do not ap- 
pear capable of fupporting. 


lam, &c. 
THOS. ANDREW KNIGHT. 


Elion, May 12, 1805. 
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Experiments on the Gajtous Oxide of Azote, bya Society of Ama- 
teurs at Touloufe. Publifhed by M. P. Dise AN, Frae efor of 
~ Chemifiry in the College of that Ci City.* 


Difagreement o A HE motive for the following experiments was the very 


former experi- 
ments on the 
oxide of azotee 


Preparation of 
the nitrate of 
ammonia. 


Procefs for ob- 
taining the ga= 
feous oxide of 
azotes 


different, and even contradi@ory refalts, which have been 
publithed of former effeéts. The experiments were tried 
upon more than a dozen perfons, and in fome cafes repeated 
two or three times; the fenfations which each experienced 
were written down at the moment, by the reporter, from 
whofe memorandums the fubfequent obfervations are drawn. 

_ The nitrate of ammonia ufed for the experiment was indif- 
tingly cryftallized, ‘but was quite neutral. Its tafte was very 
pungent, witha flight odour. It had been formed by the fa- 
turating very pure nitric acid with ammoniacal gas obtained by 
diftilling fal ammoniac with the common potafh of commerce. 


About one he&togramme (1545 grains) of this falt was put 


into afmall retort, and placed on a fand-bath, where the falt 


* Phil. Tranf. of 1804. 
+ Annales de-Chimie, Vol. LVI. p. 243, 
melted 
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melted and boiled for a fhort time without. yielding any gas; 
atlength, the retort became filled with a white vapour, which 
quickly difappeared; the gas was then rapidly difengaged, 
and was caught in, bladders. By degrees the difengagement 
became more and more flow, and when the operation was 
ended, fcarcely any thing remained in the retort. 

. Another experiment was made with a larger retort, and on 
three he€togrammes (10 oz. troy) of the falt, from which was {caje, 
obtained gas fufficient to fill eight bladders, This operation 
proceeded in a fimilar manner with the former; except that 

as the retort cooled, a red vapour arofe within it, which it was 
afcertained by experiment, contained no nitrous gas. 


Efe&s of Gafeous Oxide of Azote when breathed into the Lungs. 


All who have tafted or inhaled this gas, agree in defcribing The ges has a 
its favour as ftrongly faccharine, and remaining upon the or- hatin tafe, 
gans of fome perfons during the whole day after receiving it. 

_M. Difpan obferved in it an afler-tafte of nitre; but acknow- 
ledges that it was the laft colle&ted gas which he tafted.— 
M. de M***, perhaps under a fimilar impreffion, fays he 
_perceiyed in it a ftyptic quality. 

_. The method of. refpiring this gas was by means of a blad- The gas was tt 

der with a ftop-cock in it, applied to the mouth; the noftrils P°* 
being clofed, and the lungs as much as poffible emptied. 

_,.No. 1. The firft perfon upon whom the experiment was 

’ tried, {wooned at the third infpiration, and remained fenfelefs 

about. five minutes, when he recovered, but with a fenfation 

_of great fatigue. Herecolleéted to have experienced only a 
_fudden faintnets, attended with a tingling at the temples, 

No. 2. M.de M*** obferved a faccharine and ftyptic 
tafte, and experienced a fenfe of great dilatation, accompanied 
with heat in the breaft; his veins {welled, and his pulfe was 
quickened ; furrounding objeéts feemed to revolve round him, 
But he thought he could have borne a ftronger dofe; the _ 
der noi being large enough for his lungs. 

_ No. 3 experienced a faccharine tafte on the firft in{piration ; 
but became infenfible to thofe which fucceeded. His lungs 
were forcibly dilated with great heat. When the bladder was 
removed, he appeared very comfortable, but could not refrain 
from violent burfts of involuntary laughter. 


No, 


856 ON THE GASEOUS OXIDE OF AZOTE, 


“No. 4 had the fame faccharine tafte with the preceding, 
and retained the impreffion from ten o’clock in: the morning 
till after midnight, He experienced vertigoes, and his legs 
trembled under him during the remainder of the day. 

No. 5, the fame faccharine tafe. On quitting the bladder, 
he had a dizzinefs of fight, which was fucceeded by a fenfa« 
tion of great pleafure throughout the body. His legs were 
weakened, ; 

No. 6, Saccharine flavour throughout the day ; tingling in 
the-ears ; legs tottering, and the ftomach oppreffed. All that 
he experienced was rather painful than agreeable. | 

Ressiving che In order to afcertain what influence the mode of breathing 
gas from a blad-from a bladder might have on the foregoing refults, the parties 
der, had no ine were requefted to infpire common air in the fame, manner. 
vefult of the ex= They were all mechanically fatigued by it, and nothing more. 
a aig. pte bladders were next filled with oxygen gas, and applied 
fered from com- a8 before to the fame perfons, who found only a flight differ- 
ee ba ence between it and common air, confifting in an a. 
of the heat cf ‘One heat of the lungs. 
the lungs. ‘The fingular effets above defcribed, can, Wibfehee, and 
Conclufion. 
ought only to be afcribed to the gafeous oxide of azote. 
Other experi- Another meeting of the fociety was held for ‘Tepeating the 
ments. - experiments more at large, on the refpiration of, ‘galeous oxide 
of azote. 1 ae 
Detaigaon ee Kight he€togrammes (274 oz. troy) of nitrate of ammonia, 
the apparatus prepared as before, were put into aretort, with its neck fitted 
ai to. a double-bodied receiver, from whence, by means of a 
tube of welter, the gas paffed into an inverted veffel over 
water. The retort was placed ona fand-bath.: 
Particulars of ‘As fcon as the heat affected the retort, the falt melted; dad 
the procefs. nearly at the fame moment, fparkling vapours arofe in the re~ 
tort, but in very fmall quantity. The air which the heat ex- 
pelled from the veffels had a nitrous odour; bat this‘as well as 
the vapours gradually diminifhed, and as the procefs continued 
they difappeared altogether; they were fucceeded by a lively 
fmell of proffic acid. At length the retort became filled with 
white vapours, and the gafeous oxide of azote began to pafs 
ever. The difengagement foon became fo abundant that it 


was judged proper to draw out the fire; but afterwards, on - 


replacing the coals, the gas, which in the interval had. dimi- 
nifhed, 


: 
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Profile View of Air in Water. | 


by M” Dalton. 
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View of a square Pile of Shot &e. 


Lhe lower globes are to represent particles of water; | 
the top globe represents a particle of air resting 
Fig Py on 4. particles of water. 
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by M? Dalton. 
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hifhed, was again fo rapidly developed that the loting of the 
veffels began to give way. Butnotwithftanding the lofs which 
this occafioned, the difengagement continued extremely rapid 
in the receiver for at leaft:a. quarter of an hour. 

M. Difpan fuppofes, that/if the luting had not given way, Danger of exe 
an explofion would have taken place, as has happened’ to plfca. 
others in this procefs. 

He next proceeds to ftate the effeGs of tke refpiration of 
this gas. 

Twelve perfons underwent the experiment, and on many The effects:pros 
it was repeated. He obferves that moft of them had inhaled duced by the lat 
the gas of the former operation, where two out of feven ex- Sireentil than 
perienced pleafing fenfations; but on this fecond occafion, not the former. 
one felt, pleafure; on the contrary, they all felt. pain, and 
many fuffered extremely. 

One perfon ftamped with his foot the whole time of the 
breathing : when the bladder was removed, he recovered 
from the profound ftupor into which he had been plunged, and 
complained of a pain in the back part of his head, as if he 
had received a violent blow from a dagger: he could not be 
prevailed on to make another trial. The other perfons in ge- 
neral were affected with vertigoes and dizzinefs of fight, fuc- 
ceeded in fome by involuntary convulfive fils of laughter. 

M. Difpan tried the effects of this gas on himfelf, which he mM. pifpan’s de« 
thus defcribes ;— fcription of the 

« At the firft infpiration, I emptied the bladder, and my eget all 
mouth was inftantaneoufly filled with a faccharine flavour, felf. 
which extended. into my lungs and inflated them, I emptied 
and filled them again; but on the third attempt, my ears were 
filled with a tingling noife, and I dropped the bladder. I did 
not, however, become altogether infenfible, but remained in 
@ kind of benumbed aftonifhment, rolling my eyes about with- 
out fixing them on any particular object: I was then fuddenly 
feized with convulfive laughing fits, fuch as I never in my life 
before experienced. Ina few feconds this propenfity to laugh 
ftopped fuddenly, and I no longer felt any unpleafant fymp- 
tom.” 

Two others on whom the gas was tried, experienced only a Es on two 
convulfive movement of fome of the mufcles of the face; but other perfans. 
were in the courfe of the day attacked with violent diarrhea. 

Vou. XILN,—Arriz, 1806. Ce M. Qilpan 
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Difficulty of - — M. Difpan thinks it will be very difficult to reduce the’ ef- 
reducing the : 


effets of this feéts of gafeous oxide of azote to any general fyftem, as they 
gas to any gene= vary fo confiderably in their operations upon’ different’ indivi- 
i ova duals, and, what is more fGingular, even’ upon the fame perfon. 

M..D. concludes his paper with an account of an experi- 
_ment to afcertain: the effect of gafeous oxide’ of azote upon 
animals, fe 

Experiments on He placed a greenfinch in a veffel of fufficient vee se 

a bird immerfed and filled it with gafeous oxide of azote. At firft, the bird 

in gafeous oxide y “ ; ; 

pisacidie’ feemed to fuffer no inconvenience; but he foon’ gradually 
clofed his eyes, and dropped gently on his fide, as if afleep: 
_ On being reftored to the pure air, he refumed his feet, with 
outattempting to fly away, About an hour afterwards he was 
fubjected to a fecond trial, and having been fuffered to remain 
longer in the veffel, he was taken out quite dead. 

M.. Difpan thinks it very remarkable that the bird fhould 
make no effort to efeape, and that he fhould manifeft no con- 
vulfive fymptoms, fuch ‘as take iui in pening with 
other gafes. 


XVI. 


Objervations on the Mammoth, or American Elephant, by which 
it 7s proved to have been an herbivorous Animal. I. na Letter 
from the Right Rever end Byfhop Manison,* ) 


Difcovery of a Onz of thofe faéts has lately occurred, whieh the natu- 
baneaepatre’ ralift knows beft how to appreciate, and which J therefore 
remains in its takea pleafure’in communicating to you. It is now no longer 
ftomach. a queftion, whether the Mammoth was a herbivorous or car=-. 
nivorous animal. Human induftry has revealed a fecret, whick 
the bofom of the earth had, in vain, attempted to conceal,—- 
In digging a well, near a Salt-Lick, m Wythe-county, Vir- 
ginia, after penetrating about five feet and a half from the fur- 
face, the labourers {truck upon the flomach of a mammoth. 
Cee contents were in a EL of ee pate confifting 


wt To Beuiengs ‘Smith Balto M. Dd. edieoy of the Philadel- 
phia Medical. and Ebadi bem from which (vol. II.) it is 
taken. ; 


of 
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of half mafticated reeds,. twigs, and grals, or leaves. . There 
could be.no deception; the fubftances were defignated by ob- 
vious characters which could not be .miftaken, and of which 
every one could judge; befides, the bones of the animal lay 
around, and added a filent, but fure confirmation. The whole 
refted upon a lime-ftone rock. I have not feen, as yet, any 
part of thofe contents; for, though I was within two days’ 
journey of the place where they were found, I was fo well 
fatisfied with the narration of gentlemen who had feen 
them, and upon whofe veracity, as well as accuracy, I could 
rely, that I thought the journey unneceflary; efpecially as I 
took meafures to enfure the tranfmiffion of a fufficient quantity 
of the contents, together with all the bones, to William fburgh. 
_ When the contents arrive, a part hall be forwarded to you. 
{ hope to form a complete fkeleton of this vaft animal, having 
given. direGtions to {pare no labour, in digging up every 
bone... 

We. fhould not be furprifed, that thefe fabftances fhould be Remarks on the 
thus preferved, when we recolleé& the ftate of the rhinoceros, egy 
mentioned by Pallas, Blumenbach, in his Manuel d’Hifoire 

- Naturelle, vol. Il. p. $98, (traduit par Artaud), has a note, 
which is very applicable to the prefent fubject. He fays, 
** Quelquefois on trouve encore des piéces animales qui ont 
confervé, fans alteration, leurs parties molles; mais, cepen- 
dant, comme elles se trouvent auffi enfouies dans la terre par la 
fuite de ces grandes cataftrophes des temps antérieurs, on doit 
les ranger parmi les corps pétrifiés, dans le fens le plus étendu, 
Je citerai, par exemple, le rhinoceros deterré prés de Wiloi, 
en Sibérie, qui offroit encore des reftes tres-reconnoiflables, 
_méme ayant encore l’odeur animal de mufcles, de chair, de 
peau, & de poils. Pallas Pa décrit tres-exaétement dans les 
Nov. Comment. Petropolit., tome 13. p. 585.” 

Whether this firft kind of petrifaétion, of which Blumen- —probably from 
bach {peaks,, and which he calls mplement calcinés, has been anets 
the caufe of the prefervation of thefe fubftances, or whether 
itt be the effeét of the marine falt, with which the earth, where 
they were buried; has been conftantly charged, muft be left 
to future inveftigation. ‘T pretend not’ to decide.” Had they 
been buried ESO thg eatth, that circumfance alone might 
have prevented a.decompofition; but the depth of fiye.or fix 
feet feems infufficient to arreft that chemical aétion, which 
Gic2 changes 
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Faés by Mr. 
Nevil on long 
preferved vege- 
table bodies. 


Hig narrative. 
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changes. the appearances of organized> bodies.> The fatty 
however, is decifive, as to the principal ‘queftion: © It has 
fumimoned the difeordant opinions of philofophers before @ tris 
banal, from which there is no appeal. ns ytob dash + 
Wilkiamfburgh, O@ober 6th, i805; 
a : 


Note on the preceding. Paper. By the Editor. 


Mr. Francis Nevil, in his account of the elephantine teeth 
that were difcovered in the north of Ireland, early in the 
eighteenth century, has mentioned fome faéts rejative to the 
long prefervation of vegetable matters, which feem worthy 
of our notice in this place: and the more fo, as this gentle- 
man’s paper feems not to have excited any attention among 
the modern writers on the exuviz of animals found in coun- 
tries in which the living animals themfelves are no longer 
feen. Some extravagant conjeCtures are mixed with Mr. 
Nevil’s account :_but thefe do not, in the leaft, invalidate ‘the 
truth of what he fays, relative to the bed, upon which the 
Irith elephant was laid. 

‘The place (fays_ he) where this monfter ome ‘was “thus 
prepared, which makes me believe it had been buried, or that 
it had lain there fince the deluge. It was about four feet un- 
der ground, with a litthe rifing above the {uperficies of the 
earth, which was a plain under the foot of a hill, and about 
thirty yards from the brook * or thereabout. The bed whereon. 
it lay had been laid with fern, with that fort. of rafhes here, 
called fprits, and with bufhes intermixed. Under this was a 
{tiff blue clay on which the teeth and bones were found ; 
above this was firft a mixture of yellow clay and fand much of 
the fame colour; under that a fine white fandy clay, which 
was next to the bed: the bed was for the moft part a. foot 
thick, and in fome places, thicker, with a moifture clear 
through it; it lay fad and’ clofe, and cut much like turf, and 
would divide into flakes, thicker or thinner as you would ; 
and in every layer the feed of the rufhes was as, frefh as if 
new pulled, fo that it was in the height of feed-time that thofe 
bones were Jaid there. The branches of the fern, in every 

%* tA {mall brook that parts the counties of Cavan and Mo- 


naghan.” wf 
22 | eee lay 


BAD QUALITY OF EARTHENWARE. aol 


lay as «we opened them, were very diftinguifhable, as* were 
the feeds of the rufhesand the tops of the boughs. The whole 
matter {melt very four as it was dug, and tracing it I found it 
34 feet long and about 20 or 22 feet broad.”—* I forgot to 
mention that there was a great many nut-fhells found about 
the bed, perhaps thofe might have been on the bufhes which 
compofed part of the bed *.” 


XVII. 


Ohjervations on the Danger of wf tag Earthen-ware or Pottery of 
a bad Quality. By M. Poipevin of Rouen +. 


Pina: white argil forms the body of the fineft pottery Different kinds 
which bears the name of porcelain; clays lefs pure, and reer 
coloured more or lefs with iron, ferve to form the ftone ware, 
or hard earthen-ware, and the common or foft fort, which 
differs from the other, in not experiencing acommencement of 
fufion at their furface in baking, like porcelain or ftone ware. 
This badly prepared common earthen-ware is the kind 
which is oceafionally attended with danger in its ufe, and is 


the fubjeét of this paper, 


Earthen-ware. a ‘ 
ommon brown 
‘The bifcuit of brown earthen-ware is prepared from a ferru- ware. 


ginous clay; that of white earthen-ware is compofed of a mix- 
ture of ferruginous clay, of another clay containing much 
filicious fand, a little lime, and finally of a porous clay, which 
renders it lefs compaét, and gives it whitenefs after baking. 

_ Nature not always affording thefe earths in the fame flate riers = 

e ware framp 

of eoihbination, oceations differences in the bifcuit, when it the quality 
becomes fubjeéted to the heat: other differences alfo arife in the materia 
the a@tion of the enamel on the bifcuit. If the earth be too 
ferruginous, or too much mixed with filicious particles, the 
enamel, during the baking, aéts as a flux on the bifcuit, foftens 
it, and occafions the pieces to lofe their thape. 

~ If the earth is too porous it abforbs the enamel and remains 


“* A Natural Hiftory of Ireland, in three parts, by Dr. Gerrard 
Boate, Thomas Molineux, M.D. F:R.S, andothers. Pages 128 
—130. Dublin: 1755. 


_ 4 Annales de Chemie, T, 55, 
rough, 
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rough, and as it were dried, If it contains too much lime, it 
throws off the enamel, which falls from it in feales inftead of 
adhering to it. leah tt Si aiid adele 

Pg Aiea On the other hand, the white enamel is compofed of filicious 

glaze. fand, a little lime, lead and tin oxides, and fome flux, ground 

together with water in mills, The brown fort is compofed of 
the fame materials, with the addition of manganefe and 
perigord ftone *, 

Caufes which The greater or lefs fufibility of the fand; the greater or 

nea eae lefs purity of the lead, of the tin, and of the faline fubftances 

ghee. employed as fluxes; the different degrees of heat which the 
mixture receives in the glazing; the variations of the finenefs 
given to the glazing materials by the aétion of the mill, are fo 
many circumftances which caufe changes in the enamel in its 
ftate of fufion on the pieces, relative to the flate in which it 
finds the bifcuit and to the fulible layer, with which this, laft 
is covered. 
Pottery. rane. stg eng 

Brown pottery. | The body of the brown pottery is a red clay, more or lefs 
ferruginous and compaét according to the places where it is 
procured, 

Yellow pottery. Lhe common or yellow pottery is made of a white clay, 
which contains a little lime and maghefia, and a confiderable 
quantity of filicious fand, which may be generally efteemed 
a fourth of the mafs.. , 

Glaze for brown The glazing of the brown pottery is formed iin a mixture 

ware. of filicious fand, yellow or red oxide of lead, eg meppanee 
pulverifed together, 

Peer That of the yellow earthen- ware is (o babily of a mixture 
yellow ware. Of filicious fand, and red oxide of lead, which, during its 
baking vitrifies at its furface, and forms a yellow glazing more 
or lefs tranfparent. To this mixture is commonly added, in 
France, a little oxide of magnanefe i in powder, more or lefs 
fine, without grinding them together. This is called the grain, 
becaufe it fufes more difiicultly than the other materials, without 
mixing with them, and by that means forms ftreaks, fpots, 
or brown {pecks, according to the coarlenefs of the powder 
itfelf, 

a oe In fome manufaétories they mix oxide of copper with the 
common glazing, to give ita green colour, and in others they 
form defigns on the pieces, with oxide of copper, which pro- 


Mottled ftreaks 
in foreign ware, 


* A black ftone or compaét manganefe. T. 
duces 


2 aate's — 
ne in, 
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duces a green, with oxide of iron, which caufes a red, or with 
oxide ef manganefe, which gives a brown. mae 

Great imperfe@tions are produced in pottery, from the in- Hie ae, 
judicious ufe of glazing over earths of an unfuitable nature; pottery. 
and this is more remarkable when the earths are not fo well 
prepared ‘for their glazings as they are for thofe of the finer 
wares. The articles of common pottery are lefs carefully pre- 
pared both in their materials and baking. This laft is ufually 
performed at a fingle operation, and with lefs fire. 

The means of producing good pottery and earthen-ware bcaneee 
confit in carefully chufing the earths for forming the body : jpfure its goods 
in producing an exact coincidence of expanfion by heat be- nels. 
tween them, and the vitrifiable glaze with which they are 1o 
be covered, and in baking them by a proper degree of fire, 
produced from combuftibles not eipable of charging: the nature 
vf the glazing. 

The negleét of thefe attentions occafion defeéts in the manu 
‘faGtured articles, which are either unfightly and nothing more, 
or both unfightly and dangerous. 

_ The unfighily defe€ts which are found in ill, conditioned Defeéts or 
pottery or earthen-ware, are, /caling; the dropping or drops; Lt a 
Jinoke ; drying of the ware, and flaws or cracks. 

_. The {caling is the appellation uled when the glazing of a Sealing of the 
piece 2 MoS itfelf in feales, by the aGtion of moift air, or on glaze. 
the leaft touch, and leaves the bifcuit uncovered. 

" The. dropping or drops take place when the moifiure of the Dropping or 
fuel having ftruck the pieces during the baking, the,enamel is drops. 
colleéted in drops on the farface, and remains vitrified ia 
that form, inffead of being equally fpread. 
The {moky appearance happens when a piece has not been smoky tinge. 
‘purified by aclear flame, but remams blackened or {tained 
. The drying happens when the pieces are as it were, roafted Drying. 
in the firing, and come out rough from the sisienipvieg of the en- 
amel into their fubflance. . 

The flaws happen, when the earth or the bifcuit, having prays, 
a different pyrometrical expanfbility from that of the enamel; 
the body contraéts in cooling more than the glaze which is 
therefore fplit, or which is divided into an infinite number of 
fmall parts, fometimes not perceptible to the eye when the 
pieces are new, but which become very vifible, when the 
goods have imbibed any greafy fub{tance in uling. 


All thefe defects, though difagreeable to the eye, have The coarfe pot- 


tery is moft 
really, defeétive, 
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really, with regard tothe ware itfelf, only the inconvenience 
of a dirty appearance, provided the bifcuit is always compaét, 
and wellbaked. But it is different in the common pottery in 
which the dropping, the {caling, and theflaws produce more in- 
jurious:defe@s, As the earth is more porous and 'lefs baked in 
thofe, the liquids preferved in them enter into the pores where 
they become altered and decompofed, and produce fulphure: 
ated hydrogen, which injures every thing kept in them. 
ee or pits The moft noxious defe&s in ‘pottery are the cavities or 
rom bad firinge , A 
pits, and the underbaking. | The pits are roughneffes or hollow 
bubbles which, are found on thofe pieces, whofe enamel being 
injured by rubbing,. or being: too little ‘aéted ‘on by the fire, 
has not been fufed into-a vitreous fubftance. In ‘thefe the 
metallic oxides are ina ftate capable of wi injury, wera 
Underbaking or ‘till foluble.in fat or acid fubftances. 
imperfect fufion The underbaking occafjons one of the moft: dangerous de- 
of the glazes fe@s in pottery; the pieces thus affeGted have not’ had ‘fuf-— 
ficient heat to caufe the enamel to do mere than ‘agglutinate 
together, and in fome cafes it even fill» remains in powder, 
Jt is therefore capable of ‘being divided, and taken: ‘9 ‘by all 
the liquids with which it may come in contaét. 

It is eafy to thew the danger to which the-public'muft be ~ 
expofed in buying: thofe articles at alow price which are 
called watte or refufe. and which ought’to be carefully thrown 
away. In vain may it'be faid that they are ufed daily without 
any immediate mifchief happening; from the ‘injury being 
more concealed, it is no lefs deftruétive. It is known that 
lead and its oxides aét infenfibly on the organs of digeflion, 
efpecially when taken in {mall quantities : They donot, how- 
ever, lefs certainly caufe, at. length, emaciation, cholics, 
convulfions, fometimes of all parts of the body, with obftinate 
diarrhazas; and the wretched people who ufe fuch veffels 
become the victims of their own ignorance, and of my im- 
- prudent avarice of the manufacturer. 

It would be to the honour of enlightened sislinetillore 
not to offer to the public pieces which have imperfeétions 
beyond a certain:degree, and to make this facrifice to the good 
of national commerce, efpecially as they can avoid the lofs by 
a greater attention to their materials. 
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Sachin pel setter nein M.Joun Mrcwarr HaussMaNn, 
to M. BertHOLLET, on the Exiftence of intermediate Terms 
‘of Oxidation. * 
I THINK there are fufficient grounds for admitting, with Exience of ir- 
termediate 
you, that:there exift, in the oxidation of many metallic bodies, degrees of oxidae 
intermediate:degrees between the minimum and the maximum, tion of metals, 
The. firft, example I fhall:cite, is, that’ of a minimum oxide Oxide of tin. 
of tin, precipitated from the muriatic folution, and diffolved 
in_an‘excefs. of cauftic potath; a metallic alkaline folution 
which I have before noticed in my Obfervations on the Red 
Dye of Adrianople, inferted in the ‘* Annales de Chimie,” and 
alfo in a Memoir on ine coloured Dane of Tin, inferted in the 
* Journal de Phyfique.” 
‘By avoiding any dilution of the muriate of ting and ufing Experiment. 
a very. concentrated folution of cauftic potath, the ‘mixture scan = 
_ difengages much caloric, part of the tin is precipitated in the Gbitared a 
metalline ftate, whilft:the remainder is held in folution in_an nas the reft 
intermediate {tate of oxidation. This alkaline folution is fo Saag 
difoxidant, that it changes the yellow oxide of gold, fixed on oxidation. 
cotton, by means of ammonia, to a grey; whilft a fimilar 
yellow .pattern underwent no change of colour on ‘being 
fleeped in the fimple liquor of cauftic potafh.' A like altera- 
tion took place on dipping a cotton-cloth, which had been 
previoufly fiained with the folution of gold, and well dried 
in the alkaline folution of tin, which alfo produced the fame 
effect on pouring into it the pure folution of gold diluted 
with water. 
_ This change of the: yellow colour of oxide of gold by the Other proofs of 
alkaline folution. of tm, is not the only proof of an interme- saan 
diate ftate of oxidation ; this liquor pofleffes befides, a pre- 
perty of deftroying the blackifh-brown colour of the oxide of 
manganefe ftained upon cotton by an alkaline precipitant. 
All thefe changes are more rapidly produced, if, prior to the 
_ Pfecipitation and «folution in the cauftic potafh liquor, the 
muriatic folution of tin be diluted with Gx or eight parts of 
"Water, in which cafe there is no fenfible difengagement of 


* Annales de Chimie, Vol. LVI. 5. Y 
caloric 
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caloric, and no tin is precipitated in the metalline ftate. This 
folution, whofe oxidation approaches the degree of menimun, 
for the moft part retains an aqueous tranfparency, without 
_any precipitation of oxide; even when longexpoled to the 
atmofpheric air, it does not lofe the property of changing the 
yellow oxide of gold to a grey colour, or of deftroying the 
blackifh brown tint of oxide of manganefe, when fixed upon 
cotton, ; 
Oxide of mane The oxide of manganefe is capable of various degrees of 
sane oxidation; if a piece of cotton cloth be dipped in the tranf- 
parent {clution of fulphate of manganefe, it will, when dry, 
retain, its original whitenefs; but on their dipping the fame 
‘cloth, in the liquor of carbonated or: cauftic potath, it will, 
after wathing and expofure to the atmofpheric air, be coloured 
brown; which colour will acquire a deeper fhade, ap- 
proximating to black, on. being fteeped for a time in an 
oxigenated alkaline, muriatic liquor. The oxigenated alka- 
line liquor, on being for any length of time fubmitted to the 
action of the brown precipitate of mangane(e, infiead ofthe 
ray fteeped therein (which is to diffolve by means of an in- 
creafed oxidation) will aflume a purple colour, of greater or 
lefs tran{parency as the time of their union has been longer 
or fhorter. (ted | pcb cede 
Other oxides, There feems reafon, generally, to expedt particular refults 
from fubmitting any of the metallic oxides to the aétion of 
this oxigenated muriatic alkaline liquor ; which might, per- 
_ haps, be a means of giving them acid properties, and at the 
fame time of proving the gradual oxidation of many metals; 
‘this is the more obfervable in white oxide of lead, which be- — 
comes gradually coloured by long expofure to the oxigenated 
liquor, and being frequently ftirred. | 
Murjatic and, Muriatic and. nitro-muriatic folutions of tin, well diluted 
nitro-muriatic with water, have an aqueous tranfparency, when properly 
i ae eke made ;, but if the.two be mixed together, they acquire a fine 
lefs inthem- vinous colour, fimilar to that. of Malaga; this can only arile 
ape acquite from the oxigen of the nitro-muriatic being in part com- 
y admixture a ? ht ‘ 2 
vinous tin. . municated to the muriatic folution of tin. 
The addition of Jf a folution of. gold with great excels of acid, and diluted 
folution of gold with from 130 to i160 parts of water, be gradually poured 
Be aie 7 PUr* into the above mixture, flirring it-all the time, the intenfity 
of the. colour will be increafed, till at length the liquor be- 
comes 
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comes of a beautiful purple bie, in which all kinds of goods capable of being 

may be dyed ;‘this may be changed to the tint of peach or lilac aipcge dee 

bloffoms, by increafing the’ proportions of the nitro muriatic or lilac; 

folution; or, on’ the other hand, by caufing the muriatic fo- or even to grey, 

Jutions of tin to preponderate ; thades of grey will be obtained, by P eta 

deeper or paler in colour, according to the quantity of the the two folutions 

folution added. Care muft, however, be taken, in the latter & fim 

experiment, that too great a proportion of the muriatic liquor 

of tin be not ufed; for by depriving the oxide of gold of too 

‘much of its. oxigen, it might be too much difoxided and pre- 

cipitated, The precipitate caufed by fuch an accident is not The precipitace 
of the oxide of 

altogether void of oxigen, which prevents its gilding cold gold will not 

filver, as do the afhes of burned cloth impregnated with the gid filver, with 

folution of gold. The degree to which the prefervation of Sg hoe oy 

ihe tinéture of gold may be carried, muft depend on the pro- 

portions of the two folutions of tin, their being more or lefs 


furcharged with acids, and the quality of the folution of gold, 


“wherein alfo there (hould be a very great excefs of acid. 


a Purple powder 


The purple tin@ture of gold, though of the moft perfe of Caffius. 


tranfparency, is secarspatee by expofure to 2 ftrong heat, and 
‘throws down what is known by the name of ** Purple of Cajfius,”” 


‘whofe beauty depends on the quantity of nitro-muriatic folu- 


tion of tin made ufe of. The latter, however, if mixed 
alone with the folution‘of gold, without the prefence of mu- 


Yiate of tin, produces no alteration of colour, and, if the 


mixture be not too much weakened with water, is a very long 


‘time before it gives a precipitate. 


“The purple tin@ure of gold, is, properly fpeaking, nothing 
more than the powder of caflius, held in folution by means of 


‘the oxigen of the nitro-muriatic liquor of tin; and there is 


every reafon to believe, that in the powder of caffius, the 
oxide of gold i is in fome way combined with the oxide of tin, 


‘which, by tranfmitting to it its own origin, during its fixation 


upon porcelain, prevents it, I think, from returning to its 


“metallic flate. I find a difficulty in fubferibing to the opinion 


of Dr. Richter, of Berlin, who, in a memoir (which I have Dr. Richter’s 


not read) attempts to prove, by mathematical demonifration, oes deny 


‘that the crimfon-coloured gold on porcelain is in the metallic ea gold upon 


‘flate. 
~The purple tin@ure of gold might be advantageoufly em- Purple tincture 


porcelain. 


f gold f fTe 
ployed in dying filks, without greatly enhancing the price. a stor ac iG 


The dying filks. 
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The colour obiained. from. it. {urpaffes all others in ‘duration, 
fince nothing lefs than. combuftion can deftroy it. » tis necef- 
fary, however, to leave the filk a long time:in this dye; and 
the depth of the fhade will be in proportion to the number of 
times the article is dipped; it muft .be well wrung, rinced, 
and dried, between each immerfion.. 
The gvadation The gradation of colours produced by mixture of the nitro- 
of thades already muriatic, aud muriatic folutions of tin, being much weakened 
Se by dropping folution of gold in a great excefs of acid, con- 
gradualoxida- fiderably diluted with water, into the mixture, feems to me 
tion. to indicate a gradual oxidation, The acetic folution of iron 
proves the fame truth; for on being expofed to the atmof- 
pheric air, or to the conta@ of oxigen gas, it gradually 
schisine ah nae changes from a fea green toa reddi(h yellow-colour, I have 
ofes its excefs of fhewn, in a memoir on the alkaline Tin@ture of Mars of Stahl, 
oxigen by ex- that fulphate of iron may be fuper-oxigenated, and alfo lofe 
pofure tothe . ; : d i ca ce 
light. its excefs of oxigen by the adtion of light. On mixing con- 
centrated fulphuric acid with nitric folution of iron, obtained, 
after the nitric acid was evaporated, by leaving the refiduum 
to imbibe the moifture of the air for feveral months ; crydtals 
-of fuper-oxigenated fulphate of iron, which were at firft 
diftinguithable by their whitenefs from fulphate of alumine ; 
but the aétion of the light gradually tinged their furface with 
a yellow colour; their original whitenefs, however, might, 
_ by a gentle wafhing, be reftored at pleafure. Super-oxigenated: 
fulphate of iron, of nearly an equal degree of whitenefs, 
may in like manner, be obtained by precipitating nitrate of 
iron, and diflolving the precipitate, edulcorated and freed 
from water, gradually in fulphurie acid, which, if well con- 
centrated, will produce cryftals of fuper-oxigenated fulphate of 
iron without evaporation. This falt poffefies an incomparable 
degree of aftringency. a 
The fae that The progrefs of the tranfmiffion of oxigen is more manifeft. 
inens printed on linen fimply printed with .acetate of iron and madder, 
with acetate of ; - : : A 
iron are liable to Which muft be a long time expofed in the air to bleach, un- 
become rotteny Jefs the artificial means of bleaching be adopted. . The print- 
pial plies ed part of the linen frequently perifhes, bearing the appear- 
miffion of ance of having been cut with a fharp inftrument, or burned 
oxigens with concentrated acid ; this, it fhould feem, muft proceed 
from the action of the oxigen contained in the coloured oxide 
of iron, continually replenifhed from the-atmo(pheric air, 
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It: is not among minerals alone’ that fubftances are found 
which: are gradually oxided, ‘and by intermediate degrees. 

Indigo‘ affords:an inftance that vegetabie and animal bodies Vegetable and" 
offer fimilar proofs; for any folution of indigo (excepting the alae on 
fulphate of indigo) will, on'difoxidation, or on having its oxi cafes with mine- 
gen reftored, pafs through all the degrees of fade, from a ba ieee 
blueith green to very yellow olive, ‘preferving in the mean Cr anes 
time the fame quantity of indigo in folution.. The beauty and 
ftability: of the colours, either for dying or painting, will 
chiefly depend on the degree of oxidation. On fome other 
occafion, Sir, T thall write'to you more amply on this fubject. 
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Addoines i BAradishie impér nee des Sciences, &c. ile of 
the émperial Academy of Sciences, Literature, and fine Arts, of 
Turin, for the Years 12 and 13, 2 Vols, Quarto. 1805. 
Turin. - 


Wauen the Royal Seiiehty of Turin affamed the name Memoirs of the 
of Imperial, in confequence of Piedmont being annexed to ppeiel — 
emy of Sci- 
France, the number of academicians was increafed, to form ences, &c. of 
new. clafs, that of literature and the fine arts. Of the two Teta. 
volumes publithed, one is appropriated to the labours of this 
clafs, the other to that of the phindiea! and mathematical 
feiences.. .»... 
The latter is compiled af the Pinan Mr. Vaffali Eandi, 
who firft mentions the changes that have taken. place in the lift 
of academicians, next the various papers that lave been read at 
their meetings, and then the books and other articles prefented 
to the fociety. Thefe lifts are followed by a well written ace 
count of the labours of the academy up to the year 1805, 
which occupies 250 pages... After this follow the ditiewent 
memoirs. 
~ Ws Defcription and ufe “— a new portable barometer; fot 
meafuring heights and depths, with obfervations made! with 
this inftrument in the circles of Turin and Saluzzo. This 
inftrument, of which a figure is given, was invented by the 
fecretary ; who has fubjoined to his paper fome very curious 
hiftorical: notes on the places where his obfervations were 
made, 
2 2, Account 
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Imperial Aca- 
demy of Sci- 
ences, &c, of 
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2. Account of a waterfpout, that oceurred in the territory — 
of Revel, in the circle’ of Saluzzo, March 27, 1798, with | 
remarks on the caufe of the phenomenon, by the fame, 

* 3. On the different ‘capacities for condu@ting heat afcer- 
tained by experiment in different artic ‘Jes ufed for clothing, by 
J. Sennebier. 

4. Of a new fpecies of hawkweed, crepis, to isbich are 

added fome cryptogamia: of Piedmont, by J. Baptift Balbis. 

A figure of this plant, which Mr. B. calls crepis ambigua, 
is given, Among the cryptogamiz are the following new 
fpecies, mucor flofeulentus, peziza amentacea, Hen nivalis. 
Thefe likewife are figured. 

5. Experiments on the effeéts of the nitric and oxigenated 
muriatic acid, employed topically in the treatment of various 
difeafes, by Mr. Rodi. Mr. R. gives an account of the cure 
of feveral gangrenous ulcers, venereal buboes, and even 
contagious carbuncles, cured:-by the caine of thefe 
acids, 

6. Miokedasltegsel ial pachiivas made during the folar aélipte 
on the 30th of Jan. 1805, at the obfervatory of Turin, with 


refleétions on them, by Ant. Mar. Vaffali Eandi. 


'7, Ona fpecies of caflia, that may be fubftituted: for the 
fenna of the fhops, by Mr. Bellardi. Thisis the cafia mari- 


' nndica, which Mr. B. would call juecedanea, becaufe, ac- — 


cording to wera it’ may fupply.. the place of the cafia lan- 


ceolata. 

8. Inquiries into the nature of the ai fui, ee os M. 
Vaffali Handi. u 

9, On the mines of lta in the Jenestleniat h the Sture 
and the Po, by Mr. Bonvoifin. ’ 
- 10. Attempts to improve nut oil,by the dean Mr. By edinll 
out a method of purifying this oil, and rendering it as fit for | 
lamps as other fine oils. ‘ ) 

11. Examination of the aétion .of the galvanic fluid on dif 
ferent gafes, by J. A, Giobert. 

12, An anatomical and phyfiological sine on the lymphatic 
glands, by profeffor Roffi. ‘ 

13. Solution of a problem depending on the theon) tah nets 
mutations and combinations, by profeffor Balbo. , 
14, Explanation of the circumflance of a fith being»oeca- ~ 


fionally found with prickles in the river of the 27th military 


5 divifiany 


SCTENTIFIC NEWS. ov 


divifion, by) Mir Giornas This fith is the ‘eyprinus tidus; Memoirs of the 
the male only ‘has’ prickles} and lofes them after fpawning ay se 
time. 2) ences, &c. of 
T5uAi eh cstrtliael oiity on the pulmonary confumption, Turia. 
by Jof. Hyac. Rizzetti, The principal fabje@ of this effay ts 
the nature of the matter expeétorated. 
The following papers are by. foreign members. 
1. Memoir on the ufe of varying the conftant quantity-in 
fumming up Baracap es with variable coefficients, by. Dr. 
Brunacci, 
2. Ady ftematical enumeration of the eulbanterd found in the 
ferritory of Saluzzo, with oblervations, by Law. Ponza. To 
this catalogue are annexed two pilates, containing the follow- 
ing new fpecies. Coccinella numeralis,—c. obfoleta,—curculio 
Spinofus,—c. dubius,—c. rugofus,—cerumbyx preuftus,—c. me- 
 danocephalus,—chryfomela melanocephala,—ch. variegata,—ch. 
“pretiofa,—ch, luctuofu,—fcarabaus rufefcensy—cantharis impre/= 
Jifrons,—attelabus funcreus,—dytijcus filphoides,—tenebrio rufus, 
—birrhus rofii,—carabus aitenuatus,—c. metallicus,—c. rofit,— 
 forficula bipunetata,—filpha fi inuata,—f. frabra. 
3. On the motion of the hairs of the hypnum adiantoides, by, 
Palamedas de Suffren. Parts endued with irritability had al-, 
-teady been obferved in the hairs of fome mofles. Mr. De S. 
has found it in thofe of the 4. a. and defcribes all the fingulari- 
ties of the phenomenon. ‘This paper is se iad with a 
plate, 
A. Of a refin employed by the bee in con fine Gig its as 
By Fr. Mouxy Deloche. 
5. Entomological obfervations; by Mr. Difderiy, Mr. D. 
firft {ketches the hiftory of the filkworm ; and then proceeds. 
to certain hymenoptera, chiefly of the genera, tenthredo, ich-. 
~meumon, fphex, et ve/pa, 
6. Specimen of the fungi of there of Pifa, by Hugh: 
; Camino. The new {pecies are figured on three plates. They. 
are Agaricus elatior: a. miniatus: a. pezizoides: \a.’ aftro-; 
: fanguineus : : a. tricolor: Boletus {cobinaceus ; Helvella grandis :, 
hh, reflexa: b. inflata: Peziza achracea: p: Lesnaiitin Re-; 
ticularia rofea: Mucor fruticulofus. 
7. Obfervations onthe hative gold found among fand, by, | 
‘Lew. Boffi, of Milan. 
To 


372 


Barometer. 


Subdivifion of 
an arc by wheel 
and chain. 


It cannot be 
made very exe 


act. 


TO CORRESPONDENTS. 


MY correfpondent from Edinburgh is reminded, with res 
gard to his projeét for a barometer, that: no enlargement or 
diminution of the bore will make the leaft difference in the fcale 
of the common barometer, confifting of a tube or veflel, 
clofed above, and having its lower end open, and communi- 
cating with a bafon of mercury of cunfiderable diameter. 


nee er 


The contrivance, received fome time ago from T. I. for 
making an aftronomical. inftrument, im which the angular 
quantities fhall be meafured by the communication of a chain, 
ftrap, or ftring, poffeffes fo much ingenuity and promife, that 
it has exercifed the heads and hands of a number of eminent 
men. Among thefe are Rebert Hooke, for a quadrant; 
Mufchenbroeck, for a pyrometer, and many operative men, - 
fuch as Siffon and others, for theodolites and quadrants.— 
Where the intention of the inftrument is fimply to magnify 
the motion, without any particular attention to precifion, the | 
contrivance has a happy effet; particularly in public le@tures, 
where a number of fpectators may obferve the fame effeét at 
the fame time. It is likewife cheap, and may be carried into’ 
effeét in fituations where the ufe and application of more ac. 
curate apparatus cannot be referred to. 

A flight attention to the fubjeét, will thew that all contri- 
vances of the kind here alluded to muft be confiderably inac- 
curate. For they demand, 1, that the wheels fhould be very 
truly circular: 2, and free from all dirt and impurity : 3. that 
they be well centered: 4. that the chain or ftring fhould be 
every where of the fame thicknefs: 5, and its tenfion in all 
pofitions alike, 8zc. &cc. If the quantity of error, taken at 


‘a minimum, which mutt arife from thefe and other caufes, be 


attended to, it will be found that a fimple divifion of an arc 
(fubdivided by a {crew or a novius) and examined or read off 
by a {mall magnifier, will afford greater precifion; even when 
the work is performed by a careful defigner, who is no ma- 
thematical inftruament maker. It is certain that much greater 
delicacy and precifion may be had in the divifion of mathema- 
tical inftruments by the patient diligence of a cultivator of 
practical mechanics than is generally fuppofed. 
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On the Saline Efforefcences upon Walls; Salivary Concretions ; 
Deflugration of Mercury by Galvanijin; Biliary Coleula; and 
the freezing Point of Spermaceti. By Joun Bostocx, M.D, 


To Mr. NICHOLSON, 
SIR, 


In the third and fixth volumes of yout Journal you Satie Examination of 
ferted an account of fome experiments that I performed on the oe 
- faline efflorefeences found upon walls. I have lately had an foundupon 
opportunity of examining two other fpecimens, of which 1¥#!s 
now fend you the particulars, The firft was obtained in cons 
fiderable quantity from the inner walls of a warehoufe that 
had been ereéted about twenty years. By a feries of fimple The firft was 
experiments, which it is unneceflary to detail at full length, sa ii 
{ found: it to be a fulphate of foda, which, as in the former ~ 
cafés, feemed to exift in a ftate of almoft perfect purity. The 
circumftances attending the fecond of tbefe efflorefcences 
Were niore fingular. It was given me by a friend who had 
fcraped it from off the ftones which are fituated on the infide The fecond was 
of the weft aifle of York Minfters My friend, on whofe ac. tsaped from the 
~ Vor. MIIL.—Surerement, Dd curacy 
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face of the ftoneefracy I place the fulleft confidence, exprefsly ftated, that 
Ls aggdlelre was taken from the furface of the ftone itfelf, and not from 
from the mortar. the joints, or any part that had been covered with mortar. It 
exifted there in large quantity, and was difpofed in the form 
of projecting fpicule., Upon fubje@ting-it to the ufual trials, 
Ft was fulphate J found it to be a very pure fulphate of magnefia. In order 
en” to afcertain with precifion the degree of its purity, I prepared 
a quantity of the fulphate of magnefia, by uniting together its 
conftituent parts, This artificial falt, and the fait from York, 
after being cryftallized, were expofed for fome time to the 
fame degree of heat, and when all the water of cryftallization 
appeared to be expelled, equal weights of them were diffolved 
in equal weights of water: 100 grains of thefe folutions had 
the muriate of barytes refpettively added, until no farther 
precipitation was produced, when it appeared that exa@ly 
the fame weiglit of barytes was neceffary to faturate each fo- 
lation. The-portions of precipitated fulphate of barytes were 
colleGted and dried, and when examined by a nice balance, 
exhibited {carcely any perceptible difference in weight; they 
each amounted to7.9 grains. A fimilar procefs being adopted 
with refpeét to the common Epfom falt of the fhops, the pre- 
cipitate was found to be 7.35 grains only. Before I quit this 
fubject, I-may remark that another friend, in vifiting the ca- 
thedral at Tewkefbury, noticed a falme efflorefcence on the 
infide of fome part.of that building ; he colle&ted a portion of 
it, intending to give it me for examination; but it was. acci- 
dentally loft. Perhaps fome of your readers, who refide in 
: -» that neighbourhood, may be induced to examine it, and tran 
@u. Whence mit the refult to.your Journal. I confefs myfelf totally unable 
pars 8 ™$- to explain the produétion of the fulphate of magnefia on the 
furface of a freeftone, fuch as, I believe, forms the body of 
York Minfter. oy BY, 
Account.ofsa Among the folid concretions which are formed in different 
Fen cw a inthe parts of the human body, thofe from the falivary duéts are oc 
a Fa cafionally met with. I lately procured one of thefe fub- 
fiances, of which I will give you a brief account. It was a. 
cylinder, pointed at one end, of half an inch in length, and. 
fomewhat more than =, of aa inch in diameter; it weighed 
yigr. It was white and {meoth on the outfide, and its in- 
ternal fracture did not exhibit any marks of regular organiza- 
tion. To half a grain of the concretion a few drops-of diluted 
murialic 
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muriatic acid were added; no effervefcence was excited. By 

the application of a gentle heat the whole was diffolved, ex- 

cept a few films that fwam in the fluid. A copious precipt- 

tation was produced in this folution by pure ammonia, but 

none hy the carbonate of ammonia. A part of the muriatic 

folution was evaporated; the refidue was not foluble in water, 

hut was {peedily re-diflolved by the muriatic acid. The mu- 

riatic folution, faturated with the carbonate of ammoniac, had 

a precipitation produced by the oxalate of ammoniac. It ap- It was phofphate 
pears therefore that the concretion confifted of the phofphate i ee anal 
of lime, mixed with a little animal matter, probably coagu- 

lated albumen; it did not contain any carbonate of lime, and 

its component ‘parts appeared not to poffefs any regularly or- 

ganized ftruéture. M. Fourcroy * and Dr. Thomfont have 

examined fimilar bodies, and agree in confidering the earthy 

matter to be the phofphate of lime; we may therefore reafon- 

ably conclude that this fabftance always compofes the earthy 

part of the falivary concretions. Iam difpofed, however, to 

differ from thefe diftinguifhed chemifts in my idea refpecting 

the nature of the animal matter which enters into their com- 

pofition; M. Fourcroy confiders it as confifting of a {pecies of 

mucilage, while Dr. Thomfon defcribes it as “a membranous 

fubftance, which retains the fhape of the concretion after the 

folution of the phofphate.” This was certainly not the cafe —with coage- 
with the one which I examined. I am difpofed to confider !t¢4 #bemen. 
the animal matter as coagulated albumen, rather than mucus, 

in confequence of ‘its infoluble nature, and the greater facility 

with which it would on this account be detained by the phof- 

phate of lime. 

The power which the ele@ric fluid poffefles, when generated Mercury has not 
by the galvanic apparatus, of burning metallic plates, TO rdS ichoratea iy 
one of the moft beautiful experiments of which the fcience of galvanifm. 
ehemiftry can boaft. All the metals have by this means been 
fubje€ted to combutiion, except mercury, which, owing to 
its fluidity, is incapable of being formed into thin laminz. + 
I have, however, been fortunate enough to accomplith this 
ebjeét, and that by the mofi finple method. 


* Syfteme, IX.'368. + Chemiltry, TV. 658, re 
t Thomfun’s Chemiftry, I, 125. 
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_ \T was performing fome experiments with Mr. Richard Dal- 
ton, an ingenious leéturerin natural philofophy of this place, 
with a pile compofed of 60 pair of fix-inch plates of zinc and 
Experiment in copper, when it occurred to me to place a minute globule of 
wee es wa mercury in an iron fpoon, refting on the top of the pile, and 
to approach to it a thick iron wire conne@ed with the other 
end of the apparatus; the effe@ was, that a brilliant ftar of 
light was produced from thermercury, attended with a crack- 
ling noife and a copious emiftion of {parks ; the mercury was 
found converted into the black oxide. 8) 
The dark co- The moft common fpecies of biliary calculus is that com- 
loured particles pofed of the peculiar cryftalline matter, which in fome of its 
of gall ftones do fs v r : 
not appear to be Properties refembles fpermaceti, through which are inter- 
infpifated refin {perfed a number of dark coloured particles, that are fuppofed 
ee es to confift ef hardened bile, ‘This is the idea entertained by 
M. Fourcroy,* and the one which I adopted, when I. made 
the experiments on this fubjeét which are related in the fourth 
volume of your Journal. I have, however, fince that time 
been difpofed toalter my opinion; in two fpecimens of the 
biliary calculi, which I examined, after feparating the cryftal- 
line matter by alcohol, I was unable to diffolve the dark co- 
loured particles by any menftruum which I applied to them; 
they imparted a yellowifh tinge to water and other fluids, but 
the great bulk of their fubftance remained unchanged. It is, 
J conceive, not probable that the mere infpiffation of the refin 
of the bile could fo far alter its properties. I mention this cir- 
cumftance principally with a view of attraéting the attention 
of any of your readers who may be in poffeffion of a number 
of gall-ftones, fo as to afcertain whether the untraétable nature 
of thefe particles is a general property of the cyftic-adipo- 
bilious concretions, or fomething peculiar to the fpecimens 
; upon which I experimented. 
Melting point of 4 fhall conclude this mifcellaneous letter with fome remarks 
fpermaceti. upon the melting point of {permaceti. In the paper to which 
esecuien  iioaa already referred, I mentioned the diverfity of opinion 
experiment con=~ , : 
firms that it isa that had been entertained on this fubjeét, and afterwards ftated 
little above 112° that my own experience induced me to fix it at the 112th dee 
gree. Dr. Thomfon, in the firft volume of his Chemiftry, 
fixes the melting point at 133°,+ while in the fourth he ftates 


* Syfteme, X. 59% + Page 358, 
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it to be 112°, upon the authority of my paper.* Yet in his 
anfwer to the [Edinburgh reviewers, he has mentioned this 
eftimate of the melting point of fpermaceti as one of his.ac- 
knowledged errors, and upon the authority of Dr. Gibbes, 
fixes itat 115°; This circumftance determined me to repeat 
the experiment ; I employed a very delicate thermometer, and 
ufed every requifite precaution ; the refult was that the inftru- 
ment defcended to a little above the 112th degree, and remained 
flationary until the fubftance was become folid. I may add 
that Dr. Irvine, in fome experiments related in the ninth vol. 
of your Journal, fixes the point at 113°, which agrees fo 
nearly with my obfervations, as to afford me an additional cone 
fidence in their accuracy. 


Iam, Sir, 
Your obedient fervant, 


JOHN BOSTOCK. 
Liverpool, April 9, 1806. 


Yl, II. 
Inveftigation of the Temperature at which Water is of greateft 
Denjfity, from the Experiments of Dr. Hope on the Contradtion 


of Water by Heat at low Temperatures. In @ Letter from Mr, 
Joun Datron. 


To Mr. NICHOLSON, 
ft SIR, 


In your Journal for February 1805 was inferted a letter of Reference to a 
mine containing certain faéts relative to the fubjeét of my pre- og 
fent communication, which led me to difbelieve the common which the max - 
opinion that water is denfeft at 40°, and inclined me to think a manga ee 
it is at 32°, Since that time my attention has again been at 32°. 
turned to the fubjeét; fome fmall but immaterial corre@tions 
of the faéts have been made and additional ones obtained, by 
which [have been enabled to demonftrate, at leaft to my own 
fatisfaQiion, that the temperature at which water is of great~ Prefent infer- 
eft denfity is at or near 36° of Fahrenheit. The refults have °° chaGitis & 
lately been communicated to the Manchefler Society, and may~ * 
* Page 512, 
perhaps 
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perhaps appear in a future volume. My prefent objet is to 
fhew that the refults of Dr. Hope’s experiments are explicable 
on the fuppofition of water being denfeft at 36°, but on no 
other, 


Obfervations on ~ Dr. Hope and myfelf concur in the opinion that water is 
the expanfions denfeft at fome one point of temperature, and that above and 
of water on each Pour i 
fide of its point below that point it expands alike by heat and cold in a gradu- 
mo den- ally increafing manner. De Luc was the firft to obferve that 
: the expanfion is the fame quantity for the fame number of de- 
grees, whether of increafe or diminution of temperature; the 
remarkable faét was extended by my former experience from 
a range of 8° to 25° or more, above and below the ftationary 
point. I have lately examined this faét with greater attention 
to precifion than formerly, and-find that it is accurate, except 
that the expanfion for degrees below the ftationary point is al- 
ways fomewhat more than for a correfponding number of de- 
grees above the faid point. Thus, water 1s ftatiomary in a 
glafs thermometer at 42°; if heated to 75° by the mercurial 
fcale, it expands very confiderably; if plunged into a frigorte 
fic mixture of 13°, it falls to 42°, and then expands again 
to the fame point of 75°, at which it remains ftationary as 
jong as continued in the mixture. It may be remarked too, 
that congelation rarely if ever takes place in the bulb, when 
the mixture is not below 15°, which may eafily be procured 
by putting fnow into water faturated with common falt. Hence 
we fee that 29° below, afford the fame expanfion as 33° above 
the ftationary point. This, I imagine, is occafioned by the 
error attached to the equal divifion of the mercurial fcaie. 
For a {mall number of degrees, howeyer, we may admit that 
the expanfions for correfponding intervals above and below 
are equal; hence we obtain the following table of correfpond- 
_ ing temperatures at which water is of the fame denfity. 


Suppofing greateft denfity at 40? > spin at BOO 
39° and 41° 35° and 372 
38 - 42 — 34 - 38 
“Correfpond- | 37 ——- 43 Correfpond- | 33 —— 39 
ing denfi- } 36 —— 44 ' ing denfi- } 32 —— 40 
ties will } 35 -—— 45 ties will 31 —— 4] 
f be at 34 ——~ 46 be at 30, ea 42, 
: 33 me 47 29 —— 43 
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- Dr. Hope alfo admits with me the fa@t that water fubjeéted The author and 
Dr. Hope con- 

to be cooled without ‘agitation in a frigorific mixture, ufually cur that water 
defcends feveral degrees below the freezing point, and {till may continue 
retains its liquidity. Though it is eafy to shine water ae ca Snacks ¥ 
glafs bulb 20 or 25° below freezing, I could never cool water | 
in an open jar more than {0 or 11° below freezing, agreeable 
to the experience of Sir Charles Blagden. ‘But I find water’ 
in fuch circumftances will admit of being cooled to 25°, and 
the bulb of a thermometer to be :immerfed and withdrawn fee’ 
veral times, without freezing. 


' Wecome now to the experiments of Dr. Hope. 


Experiment I. 


A jar eight inches deep and 42 in diameter, filled with Dr. Sees 
water of 32°, and placed on a table, &c. Air 60—622, Periment quoted. 
Two thermometers inferted, one at the top, another at the 
bottcm. , 


Top Thermometer. Bottom Thermometer. 
woe j Differences, Differences. 
32° - = aie Bie <HBQe 
om 2+- 

In 10 min. 33+ - = 2 se B4, =, 
3 2.5 3— 
(ee gee aeelaheertines 
| | 1.5 je 
SARA Wrciitiy ere es lard ol Set coh gay 
’ 1 ert 
Thour——38 - - - - 2+ = © « 38+ 
4 25— 
ee ee ee 8.2 F 
, ‘1.35 
Pee eS a ge RT TL PRO - &e: 


\ In the fir: interval of 10 minutes we obferve the bottom {Inference that 

thermometer to have gained 2°, and the top only 19-4 ; the water de- 
fcends as it ate 

the former has the heat which enters dire@lly, together with quires heat, 
the heat which defcends by the fide of the veflel; the latter 
has only the heat which enters direétly, and as thefe are ‘nearly 
as one to two, we may infer that the acquifition of direét hear, 
and heat by defcent, are nearly equal i in the bottom thermon, 
“meter during that interval, 

In the next interval of 20 migutes we obferve the bottom 
thermometer gains 32--, and the top 2°,5—. Here we fee 
Muse if 5 aa 7 the 
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the afcending current fill continues, but has produced little 
effect, having not added more than half a cine to the tem- 
perature, — 
-—untilthe tem- During the next 20 minutes the top gains 1°.5, the bottom 
So ap aaa only 1°+.. In this interval we may obferve the current has 
turned, but not yetacquired much force. The point of great- 
eft denfity muft therefore have exifted at the laft obfervation or 
near it: the mean of 35°.5 and 37° is 364° for the required 
point, as deduced from this experiment. 
After which the 10 10 minutes more the top gains 1°, and the bottom little 
heated water af- or nothing; here we find the afcending current. has become 
Sond fuch as to ene alae its influence very fen Ghlye 
In the next 10 minutes the top gains 4°, and the bottom 
only ',25; here the afcending current has become -quadruple 
what it was 2° below; becaufe the farther the temperature is 
raifed aboye the ftationary point, the more powerful is the 
force of afcent arifing from the fame interval of temperature. 
Thefe fatts do It would be in vain to attempt to reconcile the above ex 
not agree with periment with the opinion that water is denfeft at 39° or 40°. 
the fuppofed 
maximum dene At the very moment when the mean temperature of the water 
fity at 39° or is 39°, weobferve the afvending current-the moft a@tive, when 
aes it ought to have been de/cending or imperceptible, 
The effect is not I once imagined that the experiment might be explained 
modified by the on the ‘fuppofition of 32° being the point of greateft denfity; 
table or fepports at the fudden increafe of temperature at the bottom arofe 
from the heat of the table, and that the cohefion of the. par- 
ticles af water prevented their afeent under the propulfion of 
fo {mall a force; but having procured a large glafs jar which 
could be fufpended, I found the fame order of differences 
nearly as when placed on a table, and was therefore obliged 
to abandon that explanation. 
Intending to. fend the remainder of this invedigation or 
a fature number, I remain 
Your bend, 


| ’ JOHN DALTON, 
Manchefter, April 14, 1806. 
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III. 


Account of a Series of Experiments, frewing the Efeéis of Cam- - 
_ prefion in modifying the AQion of Heat. By Sin Jamas 
' Baia Bart. F.R.S. Edinburgh. 

{Concluded from Page 328.) 


Section III. 
Fubnenbtyent made in Tubes of Porcelain.—Tubes of Wedgwood’s 
Ware.—Methods ujed ta confine the carbonic Acid, and to 
” elofe the Pores of the Porcelain in a horizontal Apparatus.— 
Tubes made with a View to thefe Experiments.—The vertical 
Apparatus adopted.—View of Refults obtained, both in Iron 
and Porcelain.—The Formation of Lime-jtone and Marble.— 
Inquiry into the Caufe of the partial Calcinations.—Tubes of 
Porcelain weighed previous to breaking—LExperiments with 
 Poreelain Tubes proved to be limited. 


Wane I was carrying on the above-mentioned experi- Set of experi- 
ments, F was occafionally occupied with another fet, in tubes aac 
of porcelain. So much, indeed, was I prepoffeffed in favour 

of this laft mode, that I laid gun-barrels afide, and adhered ta 

it during more than a year. The methods followed with this 

fubftance differ widely from thofe already defcribed, though 

founded on the fame general principles. 

I procured from Mr. Wedgwood’s manufa@tory at Etruria, 

in Staffordfhire, a fet of tubes for this purpofe, formed of the 

fame fubftance with the white mortars, in common ufe, made 

there. Thefe tubes were fourteen inches long, with a bore 
-of half an inch diameter, and thicknefs of 0.2; being clofed 

at one end (figs. 9, 10, 11, 12, 13.) Pl. XI. 

a | propofed to ram the éavdyonate of lime into the breech They were clofed 
(Fig. 9. A); then filling the tube to within a {mall diftance Bete ae 
its muzzle with pounded flint (B), to fill that remainder (C) ture was ftopped 
with common borax of the fhops (borat of foda) previoufly fe- with sia’ at 
duced to glafs, and then pounded; to apply heat to the muzzle 
alone, fo as to convert that borax into folid glafs; then, re- 
verfing the operation, to keep the muzzle cold, and apply the 
requifite heat to the carbonate lodged in the breech. 

I thus expeéted to confine the carbonic acid; but the at- Difficulties of 

tempt was attended with confiderable difficulty, and has led this procefse 
laa 2 to 
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to the employment of various devices, which I fhall now fhort- 
ly enumerate, as they occurred in the courfe of pra@tice. The 
fimple application of the principle was found infufieient, from 
iwo caufes: Firft, The carbonic acid being driven from the 
breeclr of the fube, ‘towards the’ muzzle, among the pores of 
the pounded filex, efcaped from the comprelling force, by 
lodging itfelf in cavities which were comparatively cold: 
Secondly, The glafs of borax, on cooling, was always found to 
crack very much, © fo that its Higtunete could not be des 
pended on. 

Mind shemethosih eo obviate both thefe inconveniences at once, it peduredts 

sg a me, in addition to the firft arrangement, to place fome borax 

Bay (fig. 10. C) fo near the breech of the tube, as to undergo heat 
along with the carbonate (A); but interpofing between_this 
borax and the carbonate, a ftratum of filex (B), in order to 
prevent contamination, I trufted that the borax in a liquid 
or vifcid ftate, being thruft outwards by the expanfion of the 
carbonic acid, would prefs againft the filex beyond it (D), 

and totally prevent-the elattic fubftances from efcaping out of 
the tube, or even from wandering into its cold parts. 

In fome relpects, this plan anfwered to expeétation. The 
glafs of borax, which can never be obtained when cold, with- 
out mnumerable cracks, unites into one continued yvilcid mafs 
in the loweft red-heat; and as the ftrefs in thefe experiments 
begins only with rednefs, the borax being heated at the fame 
time with the carbonate, becomes united and impervious, as 
foon as its actiqn is neceflary.. Many good refults were accord- 
ingly obtained in this way. But I found, in pra@tice, that as 
the heat rofe, the borax began to enter into too thin fufion, and 
was often loft among the pores of the filex, the fpace.in which 
it had lain being found empty en breaking the tube. It was 
therefore found neceflary to oppofe fomething more fubftan- 
_ tial and compa, to the thin and penetrating quality of pure 

; borax.. 
Bottle glafswas In fearching for fome fuch fubfance, a curious property of 
found much pre~ bottle-glafs occurred accidentally... Some of this glafs, in 
ferable to pure d é 5 
borax for the powder, having been introduced jnto a muffle at the tempes 
purpofe of re-  rature of about 20° of Wedgwood ; the powder, in the fpace 
training the vos : : Senha a 
carbonic acid, Of about a minute, entered into.a ftate of vilcid agglutination, 
like that of honey, and in about.a minute more, (the heat al- 
ways continuing unchanged), confolidated into a firm and comy 


: pact 
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pact mafs of Reaumur’s porcelain*.- It-now appeared, that by 

placing this fubftance immediately behind the borax, the 
penetrating quality of this laft might be effeétually reftrained ; 

for, Reaumur’s porcelain has the double advantage of ‘being 

refraory, and of not cracking by change of-temperature. I 

found, however, that in the act of confolidation, the pounded 
bottle-glafs fhrunk, fo as to leave an opening between its mals 

and the tube, through which the borax, and, along with it, the 

carbonic acid, was found toefcape. But the objeé in view was Improvements 
obtained by means of a mixture of pounded bottle-glafs, and aoe neti 
pounded flint, in equal parts. This compound ftill agglutinates, 

not indeed into a mafs fo hard as Reaumur’s porcelain, but fufs 

ficiently fo for the purpofe; and this being done without any 

fenfible contraction, an effetual barrier was oppofed to the bo- 

tax; (this arrangement is fhewn in Fig, 11.) ; and thus the me- 

thod of clofing the tubes was rendered fo eamplete, as feldom 

to fail in practice +. A ftill further refinement upon this me- 

thod was found to be of advantage. A fecond feries of powders, 

like that already defcribed, was introduced (owards the muzzle, 

{as fhewn in Fig. 12), . During the firft period of the experi- 

ment, this laft-meniioned. feries was expofed to heat, with all 

the outward half of the tube (ab); and by this means, a folid 

mafs was produced, which remained cold and firm during the 

fubfequent action of heat upon the carbonate. 

I foon found, that notwithftanding all the hiicteiaal Remedy for pow 
rofity in the 

precautions, the carbonic acid made its efcape, and that it earthen tubese 
pervaded the fubftance of the Wedgwood tubes, where no flaw 

could be traced. It occurred to me, that this defect might be 

remedied, were borax, in its thin and penetrating ftate of fu- 

fion, applied to the infide of the tube; and that the pores of the 

porcelain might thus be clofed, as thofe of leather are clofed 

by oil, in an air-pump. | In this view, [rammed the carbonate 

into a {mall tube, and furrounded it with pounded glafs of bo» 
-rax, which, as foonas the heat was applied, fpread on the in- 


* In the fame temperature, a mafs of the glafs of equal bulk 
would undergo the fame change; but it would occupy an hour. 

+ fubftance equally efficacious in reftraining the penetrating 
quality of borax, was difcovered by another ateidene! It confifts 
of a mixture of borax and common fand, by whicha fubftance is 
formed, which, in heat, affumesthe ftate of a we tough pate, ng 

: beconies hard and-compaé on cooling. 
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fide of the large tube, and effetually clofed its pores. In this 
mianber, many good experiments were made with barrels lying 
horizontally in common muffles, (the arrangement juft de- 
feribed being reprefented in Fig. 13.) 

I was thus enabled to carry on experiments with this 
porcelain, to the utmoft that its ftrength would bear. But I 
was not fatisfied with the force fo exerted; and hoping to 
obtain tubes of a fuperior quality, I {pent much time in expe- 
riments with various porcelain compofitions. In this, I fo 
far fucceeded, as to produce tubes by which the carbonie 
acid was in a great meafure retained without any internal 
glaze. The beft material I found for this purpofe, was the 
pure porcelain-clay of Cornwall, or a compofition in the 
proportion ef two of this clay to one of what the potters call 
Corni/i-fione, which I believe to be a granite in a ftate of de« 
compofition. Thefe tubes were feven or eight inches long, 
with a bore tapering from 1 inch to 0.6. Their thicknefs 
was about 0.4 at the breech, and tapered towards the muzzle 
to the thinnefs of a wafer. 

I now adopted a new mode of operation, placing the tube 
vertically, and not horizontally, as before. By obferving the 
thin ftate of borax whilft in fufion, I was convinced, that it 
eal to be treated as a complete liquid, which being fupport- 
ed in the courfe of the experiment from below, would fecure 
perfeé tightnefs, and obviate the failure which often happen- 
ed in the horizontal pofition, from the falling of the borax to 
the lower fide. 

In this view, (fig. 16.) I filled the breech in the manner 
defcribed above, and introduced into the muzzle fome borax 
(C) fupported at the middle of the tube by a quantity of 
filex mixed with the bottle glafs (B). I placed the tube, fo 
prepared, with its breech plunged into a crucible filled with 
fand (E), and its muzzle pointing upwards. It was now my 


obje&t to apply heat to the muzzle-half, whilft the other re- 


mained cold. In that view, I conftru@ted a furnace (figs. 14 
and 15.) having a muffle placed vertically (c d,) furround- 
ed'on all fides with fire (e e), and open both above (at c), 
and below (at d). The crucible juft mentioned, with its 
tube, being then placed on a fupport dire@tly below the ver- 
tical muffle, (as reprefented in fig, 14. at F) it was raifed, fo 
that the half of the tube next ee. muzzle was introduced into 

ihe 
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the fire. In confequence of this, the borax was feen from 
above {o melt, and run down in the tube, the air contained in 
the powder efcaping in the form of bubbles, till at laft. the 
borax ftood with a clear and Ready furfacc like that of watert 
Some of this falt being thrown in from above, by means of 
a tube of glafs, the liquid furface was raifed nearly to the muz- 
zie, and, after all had been allowed to become cold, the po- 
fition of the tube was reverfed ; the muzzle being now plum. 
ged into the fand, (as in fig. 17.) and the breech introduced 
into the muffle. In feveral experiments, I found it anfwer 
well, to occupy great part of the fpace next the muzzle, with 
arod of fand and clay previoufly baked, (fig. 19. K K), which 
was either introduced at firft, along with the pounded borax, 
er, being made red hot, was plunged into it when in a liquid 
ftate. In many cafes I affifted the compaétnefs of the tube by 
means of an internal glaze of borax ; the carbonate being pla- 
ced in-a {mall tube, (as fhewn in . 18.) 

Thefe devices anfwered the end propofed. Three-fourths Efe& of ex- 
of the tube next the muzzle was found completely filled with ao 
a mafs, having a concave termination at both ends,.(f and g upon the tubes, 
figs. 17, 18, 19.) fhewing that it had ftood as a liquid in the 
two oppofite pofitions in which heat had been applied to it. 

So great a degree of tightnefs indeed was obtained in this 
way, that I found myfelf fubje@ted to an unforefeen fource of 
failure. A number of the tubes failed, not by explofion, but 
by the formation of a minute longitudinal fiffure at the breech, 
through which the borax and carbonic acid efcaped. I faw 
that this arofe from the expanfion of the borax when in a li- 
guid ftate, as happened with the fufible metal in the experi- 
ments with iron-barrels; for, the crevice here formed, indi+ 
cated the exertion of fome force acting very powerfully, and 
to a very {mall diftance. Accordingly, this fource of failure 
was remedied by the introduétion of a very {mall air-tube. 

This, however, was ufed only in a few experiments. 

In the courfe of the years 1S01, 1802, and. 1803, I made a Thefe experi. 

number of experiments, by the various methods above defcrib- ™&o's were 
ata upon the whole 

ed, amounting, together with thofe made in gun barrels, to fuccefsful. 

one hundred and fifty-fix. In an operation fo new, and in 

which the apparatus was ftrained to the utmoft of its power, 

conftant fuccefs could not be expefed, and in fact many expe- 

riments failed, wholly or partially. The refults, however, 


2 upon 
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upon the whole, were fatisfa@tory, fince they: feomed to 
eftablith fome of the effential points of this inquiry, 
Thefe experiments prove, that, by mechanical conftraint, 
the carbonate of lime can be made to undergo ftrong | heat, 
without calcination, and to retain almoft the whole of its car- 
bonic acid, which, in an open fire, at the fame temperature, 
would have been entirely driven off: and that, in thefe cir- 
cumftances, heat produces fome of the identical effets afcrib- 
ed toit in the Huttonian Theory. 
Pounded car- By this joint a€tion of heat and preffure, the carbonate of 
ee lime which had been introduced in the ftate of the fineft 
varieties became powder, is agglutinated into a firm mafs, poffeffing a degree 
Souls iag of hardnefs, compaétnefs, and fpecific gravity * nearly ap- 
proaching to thefe qualities in a found limeftone; and fome 
of the refults, by their faline fraGture, by their femitranf- 
parency, and their fufceptibility of polith, deferve the name 
of marble. 

The fame trials have been made with all Keene ite (ub. 
ftances ; with chalk, common limeftone, marble, {par, and 
ihe fhells of fifh. All have thew the fame general property, 
with fome varieties as to temperature. Thus, I found, that, 
in the fame circumftances, chalk. was more fufceptible of ag- 
glatination than fpar; the latter requiring a heat two degrees 
higher than the former, to bring it to the fame pitch of ag- 
-glutination. 

~The chalk ufed in my firft experiments, always famed the 
character of a yellow marble, owing probably to fome flight 
contamination of iron. When a folid piece of chalk, whofe 
bul khad been previoufly meafured in the gauge of Wedgwood’s 
pyrometer was fubmitted to heat under compreffion, its con- 
traétion was remarkable, proving the approach of the particles 
during their confolidation; on thefe occafions, it was found 
to fhrink three times more than the pyrometer-pieces in the 
fame temperature. It loft, too, almoft entirely, its power of - 
imbibing water, and. acquired a- great additional fpecific 
gravity. On feveral occafions, I obferved, that maffes of 
chalk, which, before the experiment, had (ewh one uniform 
charaéter: of whitenefs, affumed a ftratified appearance, in-~ 
dicated by a feries of parallel layers of a brown colour. This 


* See Appéndix, | 
5 é - circumftance 
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tircumftance. may hereafter throw light on the geological 
hiftory of this extraordinary fubftance, 
_ Ihave faid, that, by mechanical conftraint, almoft the nie aa 
whole of the carbonic acid was retained. . And, in truth, at was rerained. 
this period, {ome lofs of weight had been experienced in all 
the experiments, both with iron-and porcelain, . But even this 
circumftance is valuable, by exhibiting the influence of the 
carbonic acid, as varied by its quantity. 

When the lofs exceeded 10 or 15 per cent, * of the weight aa ae the 
ef the carbonate, the refult was always of a friable texture, ee npr 
‘and without any ftony charaéter ; when lefs than two or three the lofs of car- 
per cent, it wasconfidered.as good, and poflefled the properties umn hu 
of a natural carbonate. In the intermediate cafes, when the 
. lofs amounted, for inftance, to fix or eight per cent. the rea 

fult was fometimes excellent at firft, the fubRance bearing 
every appearance of foundnefs, and often poflefling a high cha- 
racter of cryftallization; but it was unable to refift the ac- 

tion of the air; and, by attraéting carbonic acid or moifture, 

or both, crumbled to duft more or lefs rapidly, according to 
circumitances. This feems to prove, that the carbonate of 
lime, though not fully faturated with carbonic acid, may pof 

fefs the properties of limeftone; and perhaps a difference of 

this kind may exift among natural carbonates, and give rife te 
their different degrees of durability. 

. I have obferved, in many cafes, that the calcination has 
teached only to a certain depth into the mafs; the internal 

part femaining in a ftate of complete carbonate, and, in ge- 
neral, of a very fine quality. The partial caleination feems 

thus to take place in two different modes. By one, a {mall 
proportion of carbonic acid is taken from each particle of 
earbonate ; by the other, a portion of the carbonate is quite 
calcined, while the reft is left entire. Perhaps one refult is 

the effeét of a feeble calcining caufe, a@ing during a long 
time, and the other of a firong caute, aéting for a’ fhort 
time, 

_ Some of the refults which feemed the moft perfeét when Some refutts 
firft produced, have been fubject to decay, owing to partial Wee fubject to 


petra 4 yee .. . decay from 
calcination. It happened, in fome degree, to. the beautiful partial calcina- 


, tion. 
* I have found, that, in open fire, the entire lofs fultained by the 
€arbonate varies in different. kinds from 42 te 45.5 Aer ceni. 
{Specimen 


388 


Very many 
were durable 
marble» 


Remarkable 
fact. 


Endeavour to 
improve the exe 
periments by 


ACTION OF HEAT MODIFIED 


{pecimen produced on the 3d of March, 1801, ‘though a frefh 
fra@iure has reftored it. 

A fpecimen, too, of marble, formed from pounded {par, on the 
15th of May, 1801, was fo complete as to deceive the workman 
employed to polifh it, who declared, that, were the fubftance 
a little whiter, the quarry from which it was taken would be 
of great value, if it lay within reach of a market. Yet, ina 
few weeks after its formation, it fell to duft. 

Numberlefs fpecimens, however, have been obtained, which 
refift the air, and retain their polifh as well as any marble. 
Some of them continue in a perfeét ftate, though they have 
beg kept without any precaution during four or five years, 
That fet, in particular, remain perfeéily entire, which were 
fhewn Jaft year in this Society, though fome of them were 
made in 1799, fome in 1801 and 1802, and though the firft 
eleven were long foaked in water, in the trials made of their 
fpecific gravity. 

A curious circumftance occurred in one of thefe experi- 
ments, which may hereafter lead to important confequences. 
Some ruft of iron had accidentally found its way into the 
tube : 10 grains of carbonate were ufed, anda heat of 28° was 
applied. The tube had no flaw; but there was a certainty 
that the-carbonic acid had efcaped through its pores, When 
broken, the place of the carbonate was found occupied, partly 
by a black flaggy matter, and partly by {phericles of various 
fizes, from that of a fmall pea downwards, of a white fub- 
flance, which proved to be quicklime; the fphericles being 
interfperfed through the flag, as fpar and agates appear in 
whinftone. The flag had centetily been produced by a mixes 
ture of the iron with ‘the fubftance of the tube; and the (phe- 
rieal form of the quicklime feems to thew, that the carbonate 
had been in fufions along with the flag, and that they had 
feparated on the efcape of the carbonic acid. 

The fubject was carried thus far in 1803, when I thould 
probably have publiflied my experiments, had I not been in- 
duced to profecute the inquiry by certam indications, and 
accidental refults, of a nature too irregular and uncertain to 
meet the public eye, but which convinced me, that it was 
poffible to eftablifh by experiment the truth of all that was 
hypothetically affumed in the Huttonian theory. 

The principal objeét was now to accomplifh the entire fe 
fion of the carbonate, and to obtain fypar as the refult of that 

fufion 
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fufion, in imitation of what we conceive to have takén place preventing all 
i" calcination, and 
in nature. perfectly fufing 

It was likewife important to acquire the power of retaining the carbonate. 
all the carbonic acid-of ‘the carbonate, both on account of the 
fa& itfelf, and on account of its confequences; the refult be- 
ing vifibly improved. by every approach towards complete fa- 
turation. I therefore became anxious to inveftigate the caufe 
of the partial caleinations which had always taken place, to 
a‘greater or le{s degree, in all thefe experiments. The quef- 
tion natarally fuggetts itfelf, What has become of the car- 
bonie acid, feparated in thefe partial calcinations from the 
earthy bafis? Has it penetrated the veffel, and efcaped en- 

'tirely, or has it been retained within it in a gafeous, but 

highly compreffed ftate? It occurred to me, that this quef- 
tion might be eafily refolved, by weighing the veffel before 
and after the action of heat upon the carbonate. 

With iron, a conftant and inappreciable fource of irregula- By experiment it 

tity exifted in the oxidation of the barrel. But with porce- a aaa 
lain the thing was eafy; and I put it in praétice in all my ex- vitiated the ree 
periments with this material, which were made after the quef- malt 

tion had occurred tome. ‘The tube was weighed as foon as its 

muzzle was clofed, and again, after the breech had been ex- 

pefed to the fire; taking care, in both cafes, to allow all to 

cool. Inevery cafe, I found fome lofs of weight, proving, 

that even in the beft experiments, the tubes were penetrated 

to a certain degree. I[ next wifhed to try if any of the 

carbonic acid feparated, remained within the tube in a gafeous 

form; and in that view, I wrapt the tube, which had juft 

been weighed, in a fheet of paper, and placed it, fo furround- 

ed, on the feale of the balance, As foon as its weight was 
afcertained, I broke the tube by a fmart blow, and then re- 

placed upon the feale the paper containing all the fragments. 

In thofe experiments, in which entire calcination had taken 

place, the weight was found not to be changed, for all the 

carbonic acid had already efcaped during the aétion of heat. 

But in the good refults, I always found that a lofs of weight 

was the confequence of breaking the tube. 

Thefe facts prove, that both caufes of calcination had ope- With porcelain 
rated in the porcelain tubes; that, in the cafes of {mall lofs, — this caufe 
part of the carbonic acid had efcaped through the veffel, and cites atime 
that part had been retained within it. I had in view methods With the efcape 
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by which the laft could be counteraGled; bnt I faw no remedy 
for the firft. Ibegan, therefore, to defpair of ultimate fuccefs 
with tubes of porcelain *. 

Thefe lat could Another circumflance confirmed me in this opinion. 1 

<n a found it impraticable to apply a heat above 27° to thefe tubes, 
when charged as above with carbonate, without deitroying 
them, either by explofion, by the formation of a minute 
rent, or by the aéiual {welling of the tube. Sometimes this 
Swelling took place to the amount of doubling the internal 
diameter, and yet the porcelain held tight, the carbonate fuf- 
taining but a very fmall lofs. This duétility of the porcelain 
in a low heat is a curious faét, and fhews what a range of 
temperature is embraced by the gradual tranfition of fome 
fubflances from a {olid to a liquid ftate: For the fame porce- 
Jain, which is thus fufceptible of being ftretehed out without 
breaking in a heat of 27°, ftands the heat of 152°, without. 
injury, when expofed to no violence, the angles of its fratture 
remaining flarp and entire. 


IV. 

Experiments in Gun-Barrels refumed.—The Vertical Apparatus 

applied to them.—Barrels bored in folid Bars.—Old Sable 

Jron.—Fufion of the Carbonate of Lime.—Jts A@ion on 

Porcelain.—Additional Apparatus required in Confequence of 

that A&tion.—Good Refults; in particular, four Experiments, 

alluftrating the Theory of Internal Calcination, and /hewing 
' the Efficacy of the Carbonic Acid as a Flux. 


Bi asetseyets SINCE I found that, with porcelain tubes, I could neither 

with gun-bare confine the carbonic acid entirely, nor expofe the carbonate 

rels refumed, jy them to ftrong heats; I at laft determined to lay them afide, 
and return to barrels of iron, with which I had formerly ob- 
tained fome good re(ults, favoured, perhaps, by fome ac- 
cidental circumftances. 


* T am neverthelefs of opinion, that, in fome fituations, experi- 
ments with compreffion may be earried on with great eafe and ad- 
vantage in fuch tubes. J allude to the fituation of the geologifts 
of France and Germany, who may eafily procure, from their own 
manufagtories, tubes of a quality far fupcrior to any thing made 
for fale in this country. 
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On the 12th of February, 1803, I began a feries of ex- in a vertical 

periments with gun-barrels, refuming my former method of Sai Seip 
; Fr pe 

working with the fufible metal, and with lead; but altering wards, and 

the pofition of the barrel from horizontal to vertical ; the breech pes 

being placed upwards during the a@ion of heat on the car- , 

bonate. This very fimple improvement has been productive 

of advantages no lefs remarkable, than, in the cafe of the 

tubes of porcelain. In this new pofition, the included air, 

quitting the air-tube on the fufion of the metal, and rifing to 

the breech, is expofed to the greateft heat of the furnace, and 

muft therefore react with its greateft force; whereas, in the 

horizontal pofition, that air might go as far back as the fufion 

of the metal reached, where its elafticity would be much 

fecbler. The fame difpofition enabled me to keep the muzzle 

of the barrel plunged, during the a€tion of heat, in a veffel 

filled with water; which contributed very much both to the 

convenience and fafety of thefe experiments. 

In this view, making ufe of the brick-furnace with the Defcription ana 
vertical muffle, already defcribed in page 384, I ordered teh sd 
a pit (aa a fig. 20.) to be excavated under it, for the purpofe 
of receiving a water-veflel. This veflel (reprefented feparate. 
ly, fig. 21.) was made of caft iron; it was three inches in 
diameter, and three feet deep; and had a pipe (d e) ftriking 

_ off from it at right angles, four or five inches below its rim, 
communicating with a cup (ef) at the diftance of about two 
feet. The main veffel being placed in the pit (aa) diredly 
below the vertical muffle, and the cup ftanding clear of the 
furnace, water poured into the cup flowed into the veffel, 
and could thus conveniently be made to ftand at any level, 
(The whole arrangement is reprefented in fig. 20.) The 
muzzle of the barrel (g) being plunged into the water, and 
its breech (b) reaching up into the muffle, as far as was found 

convenient, its pofition was fecured by an iron chain (gf). 
The heat communicated downwards generally kept the furface 
of the water (atc) in a ftate of ebullition; the wafte thus 

‘ occafioned being fupplied by means of the cup, into which, 

if neceffary, aconttant ftream could be made to flow. 

___ As formerly, I rammed the carbonate into a tube of porces 

lain, and placed it in a cradle of iron, along with amair-tube 

: and a pyrometer; the cradle being fixed to a rod of iron, 
which red I now judged proper to make as large as the barrel 

1" Ee? would 
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would admit, in order to exghide as much of the fufiblé me- 
tal as poffible ; for the expanfion of the liquid metal being in 


Proportion to the quantity heated, the more that quantity - 


could be reduced, the lefs rifk there was of deftroying the 
barrels, 

Simple mode of In the courfe of praétice, a fimple mode occurred of remov- 

withdrawing the i4 the metal and withdrawing the cradle: it confifted in 

contents from 5 

the tube. placing the barrel with its muzzle downwards, fo as to keep 
the breech above the furnace and cold, while its muzzle was 
expofed to ftrong heat in the muffle. In this manner, the 
metal was difcharged from the muzzle, and the pofition of 
the barrel being lowered by degrees, the whole metal was 
removed in fucceffion, till at laft the cradle and its contents 
became entirely loofe. As the metal was delivered, it was 
received in a crucible, filled with water, ftanding on a plate 
of iron placed over the pit, which had been ufed, during 
the firft fiage of the experiment, to contain the water-veffel. 

/ “It was found to be of fervice, efpecially where lead was ufed, 

to give much more heat to the muzzle than fimply what was 
required to liquefy the metal it contained ; for when this was 
not done, the muzzle growing cold as the breech was healing, 
fome of the metal delivered from the breech was congealed 
at the muzzle, fo as to ftop the paflage. 

According to this method, many experiments were made 
in gun-barrels, by which fome very material fteps were gain- 
ed in the inveftigation. 

Experiment in On the 24th of February, I made an experiment with {pat 

the new methods and chalk ; the fpar being placed neareft to the breech of the 
barrel, and expofed to the greateft heat, fome baked clay in- 
tervening between the carbonates. On opening the barrel, a 
long-continued hiffing noife was heard. The fpar was in a 
ftate of entire calcination; the chalk, though crumbling ‘at 
the outfide, was uncommonly hard and firm in the heart. The 
temperature had rifen to 32°, 


Internal calci- In this experiment, we have the firft clear example, in iron ~ 


nations where barrels, of what I call Jnternal Calcination; that is to fay, where 
the carbonic 


peiduiilaae the carbonic acid feparated from the earthy bafis, has been 
efcape outof accumulated in cavities within the barrel, For, fubfequently 
che, snes to the action of ftrong heat, the barrel had been completely 
cooled; the air therefore introduced by means of the air- 
tube, muft have refumed its original bulk, and by itfelf could 
L have 


A 
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have no tendency to rufh out; the heat employed to open the 
barrel being barely fufficient to foften the metal. Since, then, 
the opening of the barrel was accompanied by the difcharge of 
elaftic matter in great abundance, it is evident, that this muft 
have proceeded from fomething fuperadded to the air originally 
included, which could be nothing but the carbonic acid of 
the carbonate. It follows, that the calcination had been, in 
part at leaft, internal; the feparation of the acid from the 
earthy matter being complete where the heat was ftrongeft, 
ard only partial where the intenfity was lefs. 
The chemical principles ftated in a former part of this Part of the in- 
' paper, authorifed us to expeéct a refult of this kind. As SiR ee i 
heat, by increafing the volatility of the acid, tended to another part re- 
feparate it from the earth, we had reafon to expect, that, baa i 
under the fame compreffion, but in different temperatures, this fa&. 
one portion of the carbonate might be calcined, and another 
‘not: And that the leaft heated of the two, would be the leaft 
expoled to a change not only from want of heat, but like- 
wife in confequence of the calcination of the other mafs,; 
for the carbonic acid difengaged by the calcination of the 
‘hotteft of the two, muft have added to the elafticity of the 
confined elaftic fluid, fo as to produce an increafe of com- 
preffion. By this means, the calcination of the coldeft of the 
two might be altogether prevented, and that of the hotteft 
might be hindered from making any further advancement. 
This reafoning feemed to explain the partial calcinations 
which had frequently occurred where there was no proof of 
leakage ; and it opened fome new practical views in thefe 
experiments, of which I availed mylelf without lofs of time. 
If the internal calcination of one part of an inclofed mafs, 
promotes the compreffion of other mafles included along with 
it, I conceived that we might forward our views very much by 
placing a {mall quantity of carbonate, carefully weighed, in 
the fame barrel with a large quantity of that fubftance; and 
by arranging matters fo that the fmall fiducial part fhould 
undergo a moderate heat, while a ftronger heat, capable of 
producing internal calcination, fliould be applied to the reft 
of the carbonate. In this manner, I made many experiments, 
and obtained refults which feemed to confirm this reafoning, 
and which were often very fatisfactory, though the heat did 
not always exert its greateft force where I intended it to 
do fo. 
a On 
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Experiment. On the 28th of February, I introduced fome carbonate, ac~ 
Carbonate partly curately weighed, intoa’fmall porcelain tube, placed within a 
Fufed, and in ¢ larger one, the reft of the large tube being filled with pounded 
part deprived of ‘@7SCF One, the vat habla § Pp 
carbonic acid. chalk ; thefe carbonates, together with fome pieces of chalk, 
placed along with the large tube in the cradle, weighing in 
all 195.7 grains, On opening the barrel, air rufhed out with 
a long-continued hiffing noife. The contents of the little tube 
were loft by the intrufion of fome borax which. had been in- 
troduced over the filex, in order to exclude the fufible metal. 
But the reft of the carbonate, contained in the large tube, came 
out in a fine flate, being porous and frothy throughout ; {parks 
ling every where with facetts, the angular form of which 
was diftinguifhable in fome of the cavities by help of a 
lens: in fome parts the fubftance exhibited the rounding of 
fufion ; in many it was in a high degree tranfparent. It was 
yellow towards the lower end, and at the other almoft colour 
lefs. At the upper end, the carbonate feemed to have united 
with the tube, and at the places of contraét to have fpread up- 
on it; the union having the appearance of a mutual aétion, 
The general mafs of carbonate effervefced im acid violently, 
but the thin ftratum immediately contiguous to the tube, 
feebly, if at all. 
Similar experi- On the 3d of March, I introduced into a very clean tube of 
ment, in which porcelain 36.8 of chalk. The tube was placed in the upper 
the carbonate Y eee i é a ag 
exhibited more Part of the cradle, the remaining {pace being filled with two 
remarkeble pieces of chalk, cut for the purpofe ; the uppermoft of thefe 
— being excavated, fo as to anfwer the purpofe of an air-tube. =” 
The pieces thus added, were computed to weigh about 300 
grains. There was no pyrometer ufed; but the heat was guefied 
to be about 30°. After the barrel had ftood during a few minutes 
in its delivering pofition, the whole lead with the rod and 
cradle, were thrown out with a {mart report, and with con- 
fiderable force. The lowermoft piece of | chalk had {careely 
been a@ed upon by heat. The upper part of the other piece was 
in a ftate of marble, with fome remarkable facettes, The car- 
bonate, in the little tube, bad fhrunk very much during the 
firft a@tion of heat, and had begun to fink upon itfelf, by a far- 
ther advancement towards liquefa@ion. The mafs was di- 
vided into feveral cylinders, lying confufedly upon each other 
this divifion arifing from the manner in which the pounded 
chalk was rammed into the tube in fucceflive portions. In 
feveral 
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feveral places, particularly at the top, the carbonate was very 
porous, and full of decided air-holes, which could not have 
been formed but in a foft fubftance; the globular form and 
fhining farface of all thefe cavities, clearly indicating fufion, 
The fubftance was femitranfparent ; in fome places yellow, 
and in fome colourlefs. When broken, the folid parts fhewed 
a faline fraGtare, compofed of innumerable facettes. The 
carbonate adhered, from end to end, to the tube,:and in- 
.corporated with it, fo as to render it impoffible to afcertain 
what lofs had been fuftained. In general, the line of contact was 
of a brown colour; yet there was no room for fufpeGting the 
prefence of any foreign matter, except, perhaps, from the iron- 
rod which was ufed in ramming down the chalk. But, in fub- 
fequent experiments, I have obferved the fame brown or black 
colout at the union of the carbonate with the porcelain tubes, 
where the powder had been purpofely rammed with a piece of 
wood; fo that this colour, which has occurred in almoft every 
fimilar cafe, remains (o be accounted for. ‘The carbonate ef- 
fervefced violently with acid; the fubftance in contaét with the 
tube, doing fo, however, more feebly than in the heart, leav- 
ing a copious depofit of white fandy matter, which is doubtlefs 
a part of the tube, taken up by the carbonate in fufion. 
Oa the 24th of March, I made a fimilar experiment, in a Another ex- 
ftout gun-barrel, and took fome care, after the application iain ihc 
ESE &- 
heat, to cool the barrel flowly, with a view to cryftallization. Saline tru@ure 
The whole mafs was found in a fine ftate, and untouched by "ii eat 
the lead; having a femitranfparent and faline ftru€ture, with chalk previoully 
various facettes. In one part, I found the moft decided cry- pounded. 
ftallization I had obtained, though of a {mall fize: owing to 
its tranfparency it was not eafily vifible, till the light was made 
to refle&t from the cryftalline furface, which then produced 
a dazzle, very obfervable by the naked eye; when examined 
by means of a lens, it was feen to be compofed of feveral 
plates, broken irregularly in the fra€ture of the {pecimen, all 
of which are parallel to each other, and refleé under the fame 
angle, fo as to unite in producing the dazzle. This ftruéture 
was obfervable equally well in both parts of the broken fpeci- 
men. Ina former experiment, as large a facette was obtain- 
ed in a piece of folid chalk; but this refult was of more con- 
fequence, as having been produced from chalk previoufly 
pounded. . . 
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The gun-bar- The foregoing experiments proved the fuperior efficacy of 
erg iron veflels over thofe of porcelain, even where the thicknefs 
porcelain were , Was not great; and I perfevered in making a great many ex- 
fill too weak» periments with gun-barrels, by which I occafionally obtained 
very fine refulis: but I was at laft convinced, that their 
thicknefs was not fofficient to enlure regular and fteady fuccefs. 
For this purpote, it appeared proper to employ veffels of fuch 
flrength, as to beara greater expanfive force than was juft ne- 
ceflary ; fince, occafionally, (owing to our ignorance of the 
relation between the various forces of expanfion, affinity, tena- 
city, &c.) much more ftrain has been given to the veffels than 
was requifite. In fuch cafes, barrels have been deftroyed, 
which, as the refults have proved, had aged with fufficient 
firength during the firft flages of the experiments, though they 
had been unable to refift the fubfequent overftrain. Thus, my 
fuccefs with gun-barrels, depended on the good fortune of 
having ufed a force no more than faficient, to confirain the 
carbonic acid, and enable it to a@ as a flux on the lime. 
I therefore determined to have recourfe to iron barrels 
of much greater ftrength, and tried various modes of con- 
ftru€tion. 
Barrels formed I had iome barrels executed by wrapping a thick plate of 
by boring in folid iron round a mandrel, as is praéiifed in the formation of gun- 
neue ai barrels; and hkewife by bringing the two flat fides together, 
_ excellent. fo as to unite them by welding. Thefe attempts, however, 
failed, I next thought of procuring bars of iron, and of 
having a cavity bored out of the folid, fo as to form a barrel, 
In this manner I succeeded well. The firft barrel 1 tried in 
this way was of {mall bore, only half an inch; Its perform- 
ance was highly fatisiaétory, and fuch as to convince me, that 
the mode now adopted was the beft of any that I had tried, 
Owing to the fmallne!s of the bore, a pyrometer could not be 
ufed internally, but was placed upon the breech of the barrel, 
as it flood in the vertical muffle. In this pofition, it was 
evidently expofed to a much lefs heat than the fiducial part 
of the apparatus, which was always placed, as nearly as 
could be gueffed, at the point of greateft heat. 
Finely levigated On the 4th of April, an experiment was made in this way 
set echt with fome fpar; the pysometer on the breech giving 33° 
heat; femi- ‘The fpar came out clean, and free from any contamination, 
tranfparent, vi- adhering to the infide of the porcelain tube + it was very much 


treous, with a 
few facettes, \ fhrunk 
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‘fhrunk, till retaining a cylindrical form, though bent by 
partial adhefions. Its furface bore fearcely any remains of 
the impreffion taken by the powder, on ramming it into the 
tube: it had, to the naked eye, the roughnefs and femitranf- 
parency of the pith of a ruth ftripped of its outer fkin. By 
the lens, this fame furface was feen to be glazed all over, 
though irregularly, thewing here and there fome air-holes. 
In fraGture, it was femitranfparent, more vitreous than cryf- 
talline, though having a few lacettes : the mafs, was feemingly 
formed of a congeries of parts, in themfelves quite tranfparent : 
and, at the thin edges, {mall pieces were vifible of perfeét 
tranfparency. Thefe muft have been produced in the fire; 
for the fpar had been ground with water ; and paffed through 
fieves, the fame with the fineft of thofe ufed at Etruria, as | 
defcribed by Mr. Wedgwood, in his paper on the conftruétion 
of his pyrometer. 

With the fame barrel I obtained many interefting refults, In thefe experi- 
giving as flrong proofs of fufion as in any former experiments ; ms cage 
with this remarkable difference, that, in thefe laft, the fub- appears to have. 
flance was compaét, with little or no trace of frothing. In°" ‘i 
the gun-barrels where fufion had taken place, there had al. 
ways been a I&{s of 4 or 5 per cent. connected, probably, with 
the frothing. In thefe-experiments, for areafon foon to be 
ftated, the cireumftance of weight could not be obferved; but 
appearances led me to fuppofe, that here the lofs had been 
fall, if any. 

On the 6th of April, I made another experiment with the ee mig 
{quare barrel, whofe thicknefs was now much reduced by tuc- pun Ghia sia 4 
ceflive fcales, preduced by oxidation, and in which a fmall folid. 
rent began to appear externally, which did not, however, pe- 
netrate to the bore. The heat rofe high, a pyrometer on the 
breech of the barrel giving 37°. On removiag the metals, 
the cradle was found to be fixed, and was broken in the at- 
tempts made to withdraw it. The rent was much widened 
externally: but it was evident, that the barrel had not been 
laid open, for part of the carbonate was in a ftate of faline 
marble ; another was hard and white, without any faline grains, 
and fcarcely effervefced in acid. It was probably quicklime, 
formed by internal calcinaticn, but in a ftate that has not oc- 
curred in any other experiment. 


The 
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Remarkable The workman whom I employ red to take out the remains of 
fa&t of cryftals_ the cradle, had cut off a piece from the breech of the barrel, 
which appear to 
have been form. three or four inches in length. As I was examining the crack 
partis: fublima- which was feen in this piece, I was furprifed to fee the infide of 
; the barrel lined with a fet of tranfparent and well-defined cry- 
ftals, of finall fize, yet vifible by the naked eye. They lay to- 
gether in fome places, foas to cover the furface of the iron with 
a tranfparent coat; in others they were detached, and fcattered 
over the furface. Unfortunately, the quantity of this fubftance 
was too fmall to admit of much chemical examination ; but I 
immediately afcertained, that it did not in the leaft effervefce 
mm acid, nor did it feem to diffolve in it. The cryftals were 
in general tranfparent and colourlefs, though a few of them 
were tinged feemingly with iron. Their form was very well 
defined, being flat, with oblique angles, and bearing a {trong 
refemblance to the cryftals of the Lamellated Stylbite of 
Hauy. Though made above two years ago, they ftill retain 
- their form and tranfparency unchanged, Whatever this fub- 
ftance may be, its appearance, in this experiment, is in the 
higheft degree interefting, as it feems to afford an example 
of the mode in which Dr. Hutton fuppofes many internal ca- 
vities to have been lined, by the fublimation of fubftances in 
a flate of vapour; or, held in folution, by matters in a gafeous 
form. For, as the cryftals adhered to’a part of the barrel, 
which muft have been occupied by air during the aétion of 
heat, it feems next to certain that they were produced by fub- 
limation. 
The old Sable The very powerful effeéts produced by this aft barrel, the 
Siberian iron is {ize of which (reduced, indeed, by repeated oxidation) was not 
very tough at A - : 
high heats,  2D0ve an inch fquare, made me very anxious to obtain barrels 
of the fame {ubftance, which being made of greater fize, ought 
to afford refults of extreme intereft. I found upon inquiry, 
that this barrel was not made of Swedifh iron, as | at firft fup- 
poled, but of what is known by the name of Old Sable, from 
the figure of a Sable ftamped upon the bars; that being the 
armorial badge of the place in Siberia where this iron is 
made.* 
All iron i A workman explained to me fome of the properties of differ- 


crufhed under entkinds of irons, moft interefting in my prefent purfuit; and 
the hammer at 

fome detinite 

heat. Caft iron - * J was favoured with this account by the late Profeffor Robifon. 
at a low heat; E. 
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he illuftrated what he faid by aQual trial, Alliron, when ex- ftee! at a higher, 
pofed to a certain heat, crufhes and crumbles under thehammer; rent oh ony 
but the temperature in which this happens, varies with every heat, and old 
different {pecies. Thus, as he fhewed me, caft iron crufhes hair cope. 
in a dull red heat, or perhaps abvut 15° of Wedgwood ; ature. 

fteel, in a heat perhaps of 30°; Swedifh tron, in a bright 

white heat, perhaps of 50° or 60°; old fable itfeif, likewife 

yields, but in a much higher heat, perhaps of 100°. Imerely 

gueffed at thefe temperatures; but ] am certain of this, that ina 

heat fimilar to that in which Swedith iron crumbled under the 

hammer, the old fable withflood a firong blow, and feemed to 

poffefs confiderable firmnefs. It is from a knowledge of this 

quality, that the blackfmith, when he firft takes his iron from 

the forge, and lays it on the anvil, begins by very gentle 

blows, till the temperature has funk to the degree in which the 

iron can bear the hammer. I obferved, as the firong heat of 

the forge acted on the Swedifh iron, that it began to boil at the 

furface, clearly indicating the difcharge of fome gafeous mat- 

ter; whereas, the old fable, in the fame circumflances, ac- 

quired the fhining furface of a liquid, and melted away without 

any effervefcence. I procured, at this time, a confiderable 

number of bars of that iron, which fully anfwered my expec 

tations. - ‘ 

By the experiments laft mentioned, a very important point The complete 

was gained in this inveftigation; the complete fufibility of the ffbility of the 
Fi ¥, i carbonate under 
carbonate under preffure being thereby eftablifhed. But from preffure was af- 
this very circumftance, a neceffity arofe of adding fome new ¢ertained in 
3 3 thefe ftrong bar- 
devices to thofe already defcribed: for the carbonate, in fu- res, 
fion, {preading itfelf on the infide of the tube containing it, 
and the two uniting firmly together, fo as to be quite infepa- 
rable, it was impoffible, after the experiment, to afcertain 
the weight of the carbonate by any method previoufly ufed. 
I therefore determined in future to adopt the following are 
rangement, 

A {mall tube of porcelain (¢k, Fig. 23.) was weighed by Arrangement for 
means of a counterpoife of fand, or granulated tin; then the RnR gg 
carbonate was firmly rammed into the tube, and the whole which arofe from 
weighed again: thus the weight of the carbonate, previous to seal be 
the experiment was afcertained. After the experiment, the put into a {mall 
tube, with its conients, was again weighed ; and the variation porcelain tube 


‘ 3 é ¥ r and thi | 
of weight obtained, independently of any mutual a¢tion that had feed ik 
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were placed in 2 taken place between the tube and the carbonate. The balance 


cradle or frame 
and the whole 


which I ufed, turned ina conflant and fteady manner, with 


put into the iron One hundredth of a grain. When pounded chalk was rammed 


barrel, &c. 


Continuation of 
the method of 
experiment. 


into this tube, I generally left part of it free, and in that 
{pace laid a fmall piecq,of lump-chalk (2), drefled to a cys 
linder, with the ends cut flat and fmooth, and J ufually cut a 
letter on each end, the more effeétually to obferve the effects 
produced by heat upon the chalk; the weight of this piece 
of chalk being always eftimated along with that of the powder 
contained in the tube. Infome experiments, I placed a cover 
of porcelain on the muzzle of the little tube, (this cover being 
weighed along with it), in order to provide againit the cafe of 
ebullition; but as that did not often occur, I feldom took the 
trouble of this laft precaution. 

It was now of confequence to proteét the tube, ‘thus pre- 
pared, from being touched during the experiment, by any fub- 
fiance, above all, by the carbonate of lime, which might adhere 
toit,and thus confound the appreciation by weight. This was 
provided for as follows: The {mall tube (fig. 23, 2k) with its 
pounded carbonate (), and its cylinder of lump-chalk (2), 
was dropt into a large tube of porcelain (pk, Fig. 24). Upon 
this a fragment of percelain (/), of fucha fize as not to fall in 
between the tubes, was laid. Then acylinder of chalk (m) was 
dreffed, fo as nearly to fit and fill up the infide of the large tube, 
one end of it being rudely cut into the form of acone. This mafs 
being then introduced, with its cylindrical end downwards, 
was made to prefs upon the fragment of porcelain (?}. I then 
dropped into the {pace (n), between the conical part. of this 
mal{s and the tube, a fet of fragments of chalk, of a fize be- 
yond what could poffibly fall between the cylindrical part and 
the tube, and preffed them down with a blunt tool, by which 
the chalk being at the fame time crufhed and rammed into 
the angle, was forced into a mafs of {ome folidity, which ef- 
fectually prevented any thing from pafling between the large 
mals of chalk and the tube. In praaice, I have found this 
method always to anfwer, when done with care. I covered 
the chalk, thus rammed, with a ftratum of pounded flint (0), 
and that again with pounded chalk (p) firmly rammed. In 
this manner, IJ filled the whole of the large tube with alternate 
Jayers of filex and chalk; the muzzle being always occupied 
with chalk, which was eafily preffed into a mafs of tolerable 

| firmne(s 
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firmne(s, and, fuffering no change in very low heats, excluded Continuation of 
: é the method of 
the fufible metal in the firft ftages of the experiment. experimnentte 

The large tube, thas filled, was placed in the cradle, fome- 
times with the muzzle upwards, and fometimes the reverfe. I 
have frequently altered my views as to that part of the ar- 
rangement, each mode poffefling peculiar advantages and dil- 
advantages. With the muzzle upwards, (as fhewn in fig. 24.and 
25), the beft fecurity is afforded againft the intrufion of the fufi- 
ble metal; becaufe the air, quitting the air-tube in the working 
pofition, occupies the upper part of the barrel; and the fufible 
metal ftands asa liquid (at g, Fig. 25.) below the muzzle of the 
tube, fo that all communication is cut off, between the liquid 
metal and the infide of the tube. On the other hand, by this 
arrangement, the {mall tube, which is the fiducial part of the 
apparatus, is placed at a confiderable diftance from the breech 
of the barrel, fo as either to undergo lefs heat than the upper 
part, or to render if neceflary that the barrel be thruft high into 
the muffle. 

With the muzzle of the large tube downwards, the inner 
tube is placed (as fhewn in Fig. 22), fo as ftill to have its 
muzzle upwards, and in contaét with the breech of the large 
tube, This has the advantage of placing the {mall tube near 
to the breech of the barrel: and though there is here lefs fe- 
curity againft the intrufion of liquid metal, I have found that 
a point of little confequence; fince, when the experiment is 
a good one, and that the carbonie acid has been well con- 
fined, the intrafion feldom takes place in any pofition, In 
whichever of the two oppofite pofitions the large tube was 
placed, a pyrometer was always introduced, fo as to lie as neat 
as poffible to the fmall tube. Thus, in the firft-mentioned 
pofition, the pyrometer was placed immediately below the 
large tube, and, in the other pofition above it; fo that, in both 
cafes, it was feparated from the carbonate by the thicknefs 
_ only of the two tubes. 

Much room was unavoidably occupied by this method, 
which neceflarily obliged me to ufe fmall quantities of car- 
bonate, the fubjeét of experiment feldom weighing more than 
10 or 12 grains, and in others far lefs*. 
vp a | On 

** J meafured the capacity of the air-tubes by means of granu- 


lated tin, acting as a fine andequal fand. By comparing the weight 
of 
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Experiment On the 11th of April, 1803, with a barrel of old fable 
made with the iron having a bore of 0.75 of an inch, I made an €xperi~ 
foregoing pre- Z 4 4 3 
cautions, The ment in which all thefe arrangements were put in praétice. 
heat amounted The large tube contained two fma!l ones; one filled with 
ale oa {par, and the other with chalk. I conceived tbat the heat had 
carbonates had rifen to 33°, or fomewhat higher. On melting. the metals, 
ee “eg the cradle was thrown out with confiderable violence. The 
pyrometer, which, in this experiment, had been placed 
within the barrel, to my aftonifhment, indicated 64°. . Yet 
all was found. The two little tubes came out, quite clean and 
uncontaminated. The fpar had loft 17.0 per cent. the chalk 
10.7 per cent. The {par was half funk down, and run againft 
the fide of the little tube: Its furface was fhining, its texture 
{pongy, and it was compofed of a tranfparent and jelly-like 
fubftance. The chalk was entirely in a ftate of froth, This 
experiment extends our power of a@tion, by fhewing, that 
compreffion, to a confiderable degree, can be carried on in fo 
great a heat as 64°. Itfeems likewife to prove, that, im fome’ 
of the late experiments with the fquare barrel, the heat had 
beea much bigher than was fuppofed at the time, from the in- 
dication of the pyrometer placed on the breech of the barrel; 
and that in fome of them, particularly in the laft, it muft have 
tifen at leaft as high as in the prefent experiment. 
Experimect in On the 21 ft of April, 1805, a fimilar experiment was made 
which the barrel with a new barrel, bored ina fquare barof old fable, of about: 
failed after its k S ; ; 
contents had un- {wo and a half inch in diameter, having its angles merely 
dergone fufion, rounded; the inner tube being filled with chalk. The heat 
was maintained during feveral hours, and the furnace allowed 
to burn out during the night. The barrel had the appearance 
of foundnefs, but the metals came off quietly, and the carbon-' 
ate was entirely calcined, the pyrometer indicating 63°, On 
examination, and after beating off the fmooth and even feale 
of oxide peculiar to the old fable, the barrel was found to have 
yielded in its peculiar manner; that is, by the opening of the 
longitudinal fibres. This experiment, notwith{tanding the 
failure of the barrel, was one of the moft interefting I had 


of this tin with an equal bulk of water, I found that acubic inch 
of it weighed 1330.6 grains, and that each grain of it correfponded 
to 0.00075 of acubic inch. From thefe data I was able, with to- 
lerable accuracy, to gage a tube by weighing the tin required to 


made, 
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made, fince it afforded proof of complete fuftom. ‘Fhe car- 
bonate had boiled over the lips of the little tube, ftanding, as 
juft deferibed, with its mouth upwards, and had run down to 
within half an inch of its lower end: moft of the {ubftance was 
ina frothy ftate, with large round cavities, and a fhining far- 
face; in other parts, it was interfperfed with angular maffes, 
which have evidently been furrounded by a liquid in which they 
floated. It was harder, I ‘thought, than marble; giving no 
effervefcence, and not turning red like quicklime in nitric 
acid, which feemed to have no effeét upon it in the lump. It 
was probably a compound of quicklime with the fubftance of 
the tube. 

With the fame barrel repaired, and with others like it, 
many fimilar experiments were made at this time with great 
fuccefs ; but to mention them in detail, would amount nearly 
to a repetition of what has been faid. I fhall take notice of 
only four of them, which, when compared together, throw 
much light on the theory of thefe operations, and likewife 
feem to eftablifh a very important principle in geology. Thefe 
four experiments differ from each other only in the heat em- 
ployed, and in the quantity of air introduced: 

The firft of thefe experiments was made on the 27th of Account of fome 
April 1803, in one of the large barrels of old fable, with all the experiments at 
above-mentioned arrangements. The heat had rifen, contrary perm sigan 
to my intention, to 78° and 79°. The tubes came out un- carbonate mot 
contaminated with fufible metal, and every thing bore the ap- iy sen are 
pearance of foundnefs. The contents of the little tube, con- which had fuf- 
fifting of pounded chalk, and of a {mall piece of lump-chalk, fered Jef heat 
came out clean, and quite loofe, not having adhered to the jime-ftone and 
infide of the tube in the {malleft degree. There was a lofs oa 
41 per cent. and the calcination feemed to be complete; the ns ace acils 
fubftance, when thrown into nitric acid, turning red, without 
etfervefcence at firft, though, after lying a few minutes, fome 
bubbles appeared. According to the method followed in all 
thefe experiments, and lately defcribed at length, (and fhewn in 
Fig. 24 and 25), the large tube was filled over the fmall one, 
with various maffes of chalk, fome in lump, and fome rammed 
into it in powder; and in the cradle there lay fome pieces of 
chalk, filling up the fpace, fo that in the cradle there was a 
continued chain of carbonate of four or five inches in length. 

The fubftance was found to be lefs and lefs calcined, the more . 


it 
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it was temoved from the breech of the barrel, where the heat 
was greateft. A fmall piece of chalk, placed at the diftance 
of half an inch from the fmall tube, had fome faline fubfance 
in the heart, farrounded and intermixed with quicklime, dif- 
tinguilhed by its dull white. In nitric acid, this fubfance be- 
came red, but effervefved pretty brifkly; the effervefcence 
continuing till the whole was diffolved. The next portion 
of chalk was in a firny flate of limeftone; and a lump of 
chalk in the cradle, was equal in perfcétion to any marble I 
have obtained by compreffion: the two laft-mentioned pieces 
of chalk effervefcing with violence in the acid, and thewing 
no rednefs when thrown into it. Thefe fads clearly prove, 
that the calcination of the contents of the finall tube had been 
internal, owing to the violent heat which had feparated iis 
acid from the moft heated part of the sosoalaiatee 
to the theory already ftated.. The foundnefs of the barrel was 
proved by the complete ftate of thofe carbonates*which lay 
in lefs heated parts. The air-tube in this experiment had a 
capacity of 0.29, nearly one-third of a cubicineh. 

The fecond of thele experiments was made on the 29th of 


iment in which April, in the fame barrel with the laft, after it had afforded 


the barrel fai 


Third experi- 


leds ae, . . 
““fome good refalts. The air-tube was reduced to one-third 


of its former bulk, that is, to one-tenth of a eubic inch.— 
The heat rofe to 60°. The barrel was covered externally 
with a black fpongy fubftance, the conftant indication of fait- 
lure, and a fmall drop of white metal made its appearance, 
The cradle was removed without any explofion or hiffing. 
The carbonates were entirely calcined. The barrel had yield- 
ed, but had refifted weil at firft; for the contents of the little 
tube were found in a complete ftate of froth, and running 
with the porcelain. ' ' 

The third experiment was made on the 30th of April, in 


ment, very thin another fimilar barrel. Every circumftance was. the fame as 


iufion. 


in the two laft experiments, only that the air-tube was now 
reduced to half its laft bulk, that is, to one-twentieth of a cu- 
bic inch, A pyrometer was placed at each end of the large 
tube. The uppermoft gave 41°, the other only 15°. The 
contents of the inner tube had loft 16 per cent, and were re+ 
duced to a moft beautiful {tate of froth, not very mach injured 
by the internal calcination and indicating a thinner flate of 


fufion than had appeared. 
ae. The 
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‘The fourth experiment was made on the 2d of May, like Fourth experi- 
the reft in all refpeéts, with a ftill fmaller air-tube, of 0.0318, eh 
being lefs than one thirtieth of a cubic inch. The upper py- pi gs sa 
rométer gave 25°, and the under one 16°: The loweft maffes flight lofs of 
of carbonate wete fcarcely affeéted by the heat. The contents carbonic acid, 
of the little tube loft 2.9 per cent. both the lump and the sail 
pouaded chalk were ina fine faline ftate, and, in feveral places, 
had run and fpread upon the infide of the tube, which I had 
not expeéted to fee in fuch alow heat. On the upper furface 
of the chalk rammed into the little tube, which, after its in- 
troduétion had been wiped fmooth, were a fet of white cryf- 
tals, with thining facettes, large enough to be diftinguifhed by 
the naked eye, and feeming to rife out of the mafs of car- 
bonate. likewife obferved; that the folid mafs on which 
thefe sets sine was uncommonly tranfparent. 

In thefe four experiments, the bulk of the included air was Obfervations: 
fucceffiv sly diminifhed, and by that means its elafticity in- ak — 
creafed. The confequence was, that in the firft experiment, thats when the 
where that elafticity was the leaft, the carbonic acid was °f¢ape. of aa 
allowed to feparate from the lime, in an early flage of the yeuted. The 
rifing heat, lower than the fufing point of the carbonate, and as > as a 
complete internal calcination was effeGted, In the fecond 
experiment, the elaitic force being much greater, calcina- 
tidn was prevented, till the heat rofe fo high as to occafion 
the entire fufion of the carbonate, and its aétion on the tube, 
before the carbonic acid was fet at liberty by the failure of 
the barrel. “In the third experiment, with ftill greater elaftic 
force, the carbonate was partly calcined, and its fufion 
accomplifhed, in a heat between 41° and 15°. In the laft 
experiment, where the forcé was ftrongeft of all, the carbon- 
ate was almoft completely proteéted from decompofition by 
heat, in confequence of which it cryftallized and aéted on the 
tube, in a temperature between 25° and 16°. On the other 
hand, the efficacy of the carbonic acid as a flux on the lime, 
and in enabling the carbonate to aét asa flux on other bodies, 
was clearly evinced ; fince the firft experiment proved that 
quicklime by itfelf could neither be melted, nor aét upon porce- 

Jain, even in the violent heat of 79°; whereas, in the lait 
experiment where the carbonic acid was retained, both of 
thefe effets ‘took place in a very low temperature, 
_ (To be continued.) 
Vou, Ri. coset ee rf IV, Objfervations 


406 ON THE EFFECT OF MADDER ROOT 


IV. 


Obfervations on the Effet of Madder Root on the Bones of Ani- 
mals, By Mr. B. Grsson.* 


Account of the I HERE is, perhaps, no phenomenon, which occurs in an 
firft difcovery of 


chal Grapmety i animal body more curious, than the tinge communicated to 
madder to tinge the bones of living animals, whofe food has been mixed with 
a bones of  madder root. This, like many other faéts, to which no reafon- 
iving animals. . Hind ; 7 
ing @ priort could have direéted us, was difcovered by chance. 
Mr. Belcher, dining with a calico printer on a leg of frefh 
pork, was furprized that the bones, inftead of poffefling their 
ufual whitenefs, were of a deep red colour; and on enquiring 
the caufe of it, was informed, that the pig had been fed upon 
the refule of the dyers’ vats, and had received fo much of the - 
colouring matter of madder into the fyftem, that its bones 
were dyed by it. Sointerefting a faét has attraéted very much 
the attention of anatomifts, and has been ufed in many phyfi- 
_ ological and pathological enquiries; it may not therefore be 
uninterefting to give a fhort hiftory of the phenomena conneéted 
with it, and the purpofes to which it has been applied, previ- 
ous to entering upon the more immediate object of this paper. 
Experiments Many experiments have been made to afcertain how long 
hia ang time is required to produce the tinge, and whether it be 
quickly given topermanent or only temporary. Belcher and Morand, about 
the bones of the fame time, mixed madder root with the food of chickens 
growing animals. i : wy 
and young pigeons. The refult of their obfervations was, 
that the tinge was more quickly communicated to the bones 
of growing animals, than to the bones of animals which had 
already completed their growth; the bones of young pigeons 
being tinged of a rofe-colour in twenty-four hours, and of a 
dcep fearlet in three days; whilft the bones of adult animals 
Short time and only exbibited a rofe-colour in fifteen days, They found the 
elie thee tinge moft intenfe in the folid parts of thofe bones, which were 
neareft to the centre of circulation ; whilft in bones of equal 
folidity, at a greater diftance from the heart, the tint was 
more faint. ‘The dye was deep in proportion to the length of 
time the madder had been continued, and when it was difcon- 
tinued, the colour gradually became more and more faint, till 


* Manchefter Memoirs; 1805. 
it 
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it entirely difappeared. According to the experiments of thefe 
gentlemen, other vegetable dyes, fuch as logwood, turmeric 
and alkanet root, did not communicate their refpeétive tints 
to the bones.* . 
This effect of madder upon the bones, was foon afterwards Du Hamel ufed 
made ufe of by Du Hamel, in his attempt to prove the man- oa ehaaatedied 
ner in which the bones of animals are encreafed in thicknefs. of bones. 
Obferving in the vegetable kingdom, that the bark, by a fort 
of fecretion, formed the ligneous part of a tree, in fucceffive 
layers; fohe conceived that the periofteum, or membrane fur- 
rounding bones, being converted into offeous matter, en- 
creafed their diameter by adding to them concentric lamina 
in fucceffion, In order to prove the juftnefs of his opinion, he 
mixed the food of a cock with madder root fora month, with- 
held it for a month, and then gave it again. He afterwards 
killed the animal, and upon icf{peion thought he obferved the 
appearance which he expeéted; viz. two layers of red bone 
inclofing one of white, correfponding to the periods of the 
madder’s being given or withheld, 
This experiment, and fome others related by Du Hamel, It is very doubt. 
appear to be conclufive in favour of the theory, which he fal pene 
withed to eftablifh; and as they were conduéted by a phyfio- S eaeena i 
logift of high charaéter, the accuracy of the obfervations could 
not have been doubted, had thefe experiments ftood alone, 
But when they are compared with fome of his own previous 
_ experiments, and thofe of other authors, it is difficult to re- 
concile them. In fome of Du Hamel’s experiments, for in- 
ftance, the bones of a cock were tinged of a rofe-colour 
through their whole fubftance in fixteen days, and thofe of 
_ young pigeons of a deep fcarlet in three days. ‘In feveral ex- 


-* From fome experiments I made on young pigeons, I found 
that a confiderable quantity of logwood, in the form of extratt, 
communicated an evidently purple tint to the bones. With regard 
_ to turmeric, it appears to be altered in its colour by paffing threugh 
the digeftive organs, for the foeces of the animals, who took it in 
confiderable quantity, were conftantly green: whilft either log- 
wood or madder root exhibited their refpective hues after pailing 
through the inteftines. Saffron exhibits properties different from 
any of thefe fubftances; for though a pigeon took it in confider- 
able quantity, and thereby had its toeces tinged, yet no perceptible 
alteration of colour was produced in its bones. 

 ®’. periments 
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periments I have made on the fubjeét, I have found the bones 
of young pigeons tinged of a uniform rofe-colour, internally 
as well as externally, in twenty-four hours. . This communi- 
cation of colour to the whole fubftance of the offeous fyftena 
in fo fhort a time, makes it highly improbable that the laminated 
appearance, remarked by Du Hamel, was produced by the 
new formation of red and white offeous layers, correfponding 
to the times (months) the madder had been given or withheld. 
For, as Mr, John Beli very juftly remarks,* “ If a bone fhould 
increafe by layers thick enough to be vifible and of a difiin@ 
tint, and fuch layers be continually accumulated upon each 
other every week, what kind of bone fhould this grow to?” 
The only way in which we can reconcile with each other the 
phenomena obferved in the different experiments, amd account 
for their apparent contradiétion, is, by fuppofing that De 
Hamel miftook for an obfcurely laminated appearance, the va- 
riety in the tint, which -is more deeply communicated to the 
more folid, and more faintly to the lefs compaé parts of a — 


bone. 
Late experi- This property of madder of tinging the bones of animals, 
ota. tes has lately been employed by Dr. M‘Donald,t in his ingenious 
the bones. refearches into the formation and death of bones. Amongft 


other objeéts, he attempted to afcertain in what manner and 
how foon a cylindrical bone is regenerated to fupply the place 
of oneartificially killed. As the procefs is highly curious, £ 
fhall briefly relate the principal points. | 
Very curious © Dr. M‘Donald’s experiments were made by amputating the 
De chiara: proper leg-bone of young pigeons or chickens immediately — 
above the joint. The marrow was then extra€ted, and the 
cavity which contained it, filled with lint. This procefs caufed 
the death of the bone, and the formation of a new bone fur- 
rounding that deftroyed enfued. Immediately after the expe- 
riment, the animal had its food mixed with madder root, and 
the part was infpeéted in different animals, at different pe- 
riods. 
—and the regu-. On examination three days afterwards, the periofteum cr 
lar procefs of ~~ enveloping membrane, was found much thickened; and un- | 
derneath it a gelatinous humour was effufed, furrounding the y 


* Anatomy of the bones, &c. p. 15. 
+ Difputatio inauguralis de Necrofi ac Callo. 1799. 
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dead bone, and fpotted with red offeous nuclei; proving that 
the regeneration of the bone had commenced at this early pe- 
riod, 
In feven days the new bone was found foft and flexible, not or regenera~ 
io be diftinguifhed from cartilage or griftle, except by the red * 
tint the madder had communicated to it; yet the bone deftroyed 
was not at all coloured, although the other bones of the animal 
had acquired a bright red. From this time the new bone con- 
tinued to encreafe in hardnefs, furrounding the old one like a 
Sheath. The latter in about three weeks was fo loofe as to be 
drawn out, and in about fifteen days from this time, the cavity 
of the regenerated bone was filled with marrow, and in every 
refpe@ performed the office of that for which it was a fubfti- 
tate. This may be confidered as a general outline of the pro- 
greflive changes which take place during the regeneration of 
a cylindrical bone, in a young animal, fuch as a pigeon, or 
chicken; and the fame procefs is frequently performed in the 
human body, when, from fome internal caufe, the life of a 
bone is deftroyed. Thefe changes involve many interefting 
particulars; but the circumftance moft immediately conneéted 
with the fubjeé of this paper is, that although the fhafi of the Inference. 
bone required three weeks for its renewal, yet in feven days a ee 
the offeous fyfiem generally had acquired a bright red. Now tion and fubfe- 
if we explain this changein colour according to the common qent lofs of the 
i <i E ’ A red colour that 
opinion of abforption of the white, and depofition of the red the ofeous fyf= 
offeous matter,* we muft neceflarily draw this conclufion; that tem was natural- 
the offeous fyftem of the animal will be renewed three times Pa “a 
during the period, which the formation of the fubftitute bone period. 
requires; a conclufion which we fhould be inclined to reje& 
merely from its improbability. But befides this, the appear- 


_* The common opinion of phyfiologifts, with regard to this cu- 
rious faét, is, that when a bone becomes red, during the exhi- 
‘bition of madder root, the white offeous particles which compoféd 
it, have been entirely removed by abforption and replaced by new 
offeous matter of a red colour:.and when a bone affumes its na- 
tural colour, thefe red particles have been removed and replaced by 
white. If this be the faét, it neceflarily follows, that an animal 
has at leaft fifty-two new fets of bones in a year: for the offeous 
fyftem, according to the experiments of the moft refpectable phy- 
fiologifts, acquires a deep red tint from madder in one week, and 
affumes its natural colour in another. 


ance 
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ance of the parts ftrongly militate againft itfor, if we may 
judge at all of the a@tivity of the procefs in the two parts, by 
their comparative degrees of vafcularity, that employed in | 
Caufe of doubt. forming the fubftitute bone far exceeds that going on in the 
offeous fyftem generally ; one ftriking phenomenon attending , 
the regeneration of a bone being, the very high degree of in- 
creafed vafcularity which the parts employed in the procefs q 
rapidly affume. 
"Phie-banes ate After this effe@ of madder upon the bones was known, it 
acl ‘oe long remained a myftery, why fome other white parts of the 
gai the os body, fuch as nerves, cartilages and periofteum, were not 
phate of lime equally liable to be coloured | by it, as the bones. This fact, I 
atts as a more 
dent on the believe, did not receive any explanation, until Dr. Rutherford 
madder. gave a very ingenious and fatisfaQory one. When {peaking 
of this property of madder, he fays,* « We have, in the fact 
before us, a beautiful example of a particular cafe of chemical 
attraQlion; fuch as in numberlefs inftances, is obferved to take 
place between the colouring particles of both animal and vee 
getable fubffances and various other bodies, efpecially earths 
and earthy falts, and oxides of metals, So ftrong is the affi- 
nity of the colcuring matter to thefe bodies, that it is fre- 
quently obferved to quit the menftruum, in which it may 
chance to be diflolved, to unite with them: they, in confe- 
quence of ils union, acquiring a particular tinge, whilft the | 
menfiruum is proportionably deprived of colour. From this © 
principle, this mutual aitra@ion, is deduced the various ufe of © 
thofe bodies as mordents, as they are called, intermedia, or - 
means for fixing the colours in dying or flaining thread or — 
cloth, whether it be compofed of animal or vegetable mate. | 
‘The red matter rials, Upon the fame principle depends the preparation of j 
kia oF” thofe pigments known (o painters under the name of lakes; — 
Ms thefe are truly precipitates of the colouring 1 matter, in combi- © 
nation with’ various mordents, as their bafis.—The colouring 
of the bones of a living animal by means of madder, 1s, in & 
every circumftance, analogous to the formation of thefe lakes. a 
The colouring matter of madder, pailing unaltered through i 
the dizeftive organs of the animal, enters the general mafs of — 
fluids, and is dit lolved in the feruim of the blood, to which, 


~* See Dr. Blake’s inaugural Differtation. De dentium ao a 
tione, Pp. sealed: oli 21 % 


indeed, | 
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indeed, if it be in large proportion, it communicates a fenfi- 
bly red tinge. But there is always prefent in the blood, ‘and in —formed as it 
a flate of solution in the ferum, a quantity of the earthy matter of &ems before the 
i f offeous depofi- 
the bones, phofphate of lime, ready to be depofited, as the exigen- tion, 
cies of the animal may require. Now the pho/phate of lime ts an 
excellent mordent to madder, and has a ftrong affinity to it, and 
as confequently admzrably filted to afford a bafe for the colouring 
matier of wt: in fuch experiments, therefore, they concrete in the 
frate of a bright red lake, whence the colour of the bones 2s derived, 
- That this is aétually the cafe, may be fhewn by a variety of 
experiments. Thus, if to an infufion of madder in diftilled 
water, be added a little of the muriate of lime, no change is: 
perceived: but if to this mixture be added a folution of the 
phofphate of foda, immediately a double elective attraction 
takes place. The muriatic acid combining with the foda, re- 
mains fufpended, or diffolved inthe water; whilft the phof- 
phoric acid, thus deprived of its foda, combines with the lime 
which the muriatic acid parted with, and forms phofphate of 
lime or earth of bones. This fubftance, however, being in- 
foluble in water, falls to the bottom ; but having combined at 
the, inftant of its formation with the colouring matter of the 
madder, they fall down united into a crimfon lake ; precifely . 
of the fame tint with that of the bones of young animals, 
which have been fed with madder. From this fimple repre- 
fentation of the matter, we havea ready explication of every” 
circumftance which bas been remarked as extraordinary re- 
fpeéting this fubject,” 
Whilft Dr. Rutherford thus gives a moft fatisfa@ory expla- Dr. Rutherford 
» , : ‘ admits the ab- 
nation of the colour of madder being communicated MG the joroton god des 
bones alone, of all the white parts of an animal; we find that pofition. 
he embraces the fame opinion as other phytiologifts, that the : 
offeous materials acquire their colour previous to their depo. 
fition, whilft in a ftate of folution or mixture in the blood ; 
from whence they are afterwards depofited, and concrete in 
the form of a bright lake. In no part of his ingenious re- 
marks does he hint at the probability that the bones already 
formed inan animal, may, during the ufe of madder, become 
red, and afier its difufe gradually refume théir natural colour, 
by the agency of a power entirely independent of their depo- 
fition and abforption; that this is probable I fhall now proceed 


to prove, 
Before 
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More particular Before it was difcovered that madder poffeffed this property 
crplanasion Pt of tinging bones, phyfiologifts had long been of opinion, that 
the abforption the various parts of the body, being worn out by the perform- 
reticent ance of their ations and funétions, were gradually removed, 
animals, and replaced by new materials, They had feen, as Mr. 
J. Bell obferves, the whole offeous fyftem by the morbid re- 
moval of its folid part, rendered fo foft and flexible as to bend 
under the common weight of the body and ordinary aétion of 
parts; the regeneration of many bones which had been de- 
ftroyed by difeafe; the rapid abforption of fat in fome dif- 
eafes, and its fpeedy reprodu@tion; and laftly, the gradual 
change which the fluids of the body undergo, as well as fome 
of its infenfible parts, the hair and nails; hence they fuppofed 
that the fame procefs of change and renovation went on in 
every, organ, and that the bodies of animals were not compofed 
of the fame identical particles of which they would confift at 
—fuppofed to be fome future period. This procefs, which was before but con- 
——! in the jeétural, or fupported by analogy, phyfiologifts confidered as 
fully proved by the effeéts of madder upon the bones. ‘They 
had by this means an opportunity of feeing the bones altered 
in colour, from the flighteft tint to the deepeft red; they.could 
obferve this gradually removed, until the bones had regained 
their natural whit@hefs ; and explaining the whole procefs on 
ihe principle of depofition and abforption, they confidered it 
as ocular demonttration of a moft rapid change in the confli- 
tuent elements of a part, of which, from its ey si they 
could {carcely have believed it fufceptible. 
Probability that I apprehend, however, that it is’ ‘by giving an erroneous 
this explanation ey planation of the phenomena ; by fuppofing that a change i in 
is Grroncouss "the offeous particles is denoted by an alteration in their colour, 
that phyfiologifts have confidered this faét as conclufive. 
However indubitable and well fupported may be the opinion, 
which attributes an imperceptible’ change to the various parts 
of the body, we fhall, [ believe difcover upon a more clofe 
examination, that it is by no means fupported by the appear- 
ances, which the bones. difplay | on the exhibition of madder 
root. The rapid'change in their particles, ‘which fuch ap- 
pearances indicate, then explained in the common way, is Com- 
pletely af variance with all the’ proceffes performed by the 
bones, both’in their ‘healthy and difeafed ftates. Thus we 
find he format on thi’ the offific matter, 2 ‘tailed Callus, for the 
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_wnion of fra€tured bones, or the exfoliation of a part of a bone, For the proceffes 
are proceffes requiring a confiderable length of time for their pf esa pat 
performance. In Dr. M‘Donald’s experiments, the formation flow. 

of a regenerated bone required nearly fix weeks; but during 

the fame fpace of time, the bones of the fame animal would 

be renewed feveral times, if the common explanation of the 

communication and difappearance of the tinge of madder were 

well founded. From thefe circumftances, I am led to beheve 

that the appearances produced by the exhibition of madder, 

Fequire another mode of explanation. That which I have to 

offer is not liable to the fame objeétions, and is ftrongly fup- 

ported by comparative experiments, 

It was obferved by Du Hamel, in his experiments, that the A fimple expla- 

bones of animals which had been deeply tinged by madder, Pg ei ton 

by long expofure to air loft their colour and became white.— 

It was this fa&t which fuggefted to me a fimple explanation of 

the procefs. It occurred to me, that if any one of the com- 

ponent parts of the blood naturally exerted a ftronger attrac- 

tion for the colouring matter of madder, than the phofphate 

of lime, it might be deprived of the tint by a chemical power. 

In order to prove this, as far as I could by experiment, I took Sit aa of 
one dram of the phofphate of lime tinged, as in Dr. Ruther- Qronger attrace 
ford’s experiment, and expofed it for half an hour to the ac- tion for the 
tion of two ounces of freth ferum, at the temperature of 98 yin agers 
degrees. By this operation, the ferum gradually acquired a phofphate of 
red tinge, whilft the phofphate of lime was proportionably !'™¢ 
deprived of colour. In a comparative experiment, a fimilar 

quantity of tinged phofphate of lime was expofed to the aétion 

‘of diftilled water under fimilar circumftances; but no change 

iook place. The knowledge of this {trong affinily in the fe- 

yum for colouring matter, affords an eafy and fimple explana- 

tion of the effe@ts of madder on the bones, upon the principle 

of chemical attraétion, 

’ Thus, when an animal has madder mixed with its food, the anes - a 
blood becomes highly charged with it, and imparts the WOR cy adder 
abundant colouring matter to the phofphate of lime, contained is in the fyftem, 
in the bones already formed ; as it circulates through them and _ ae 

moiftens them throughout. But as foon as an animal has the quantity be- 

ceafed to receive the madder, and the blood is freed from the ©™*S > 

colouring matter by the excretions, the ferum then exerts its 

fuperior attraGtion, and by degrees entirely abftraéts it from 

I Gifs nba ge gO the 
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the phofphate of lime, and the bones refume their natural 
whitenefs. In fhort, the bones are at one time dyed by the 
colouring matter, at another time bleached by the ferum. 
Phofphate while Whilft I have attempted to explain the prob: ble-manner in 
{ufpended does : . SA i 
not ftrongly Which the bones, already formed in an animal, at one time 
take the co- receive, and at another are deprived of the colouring matter 
fouring matters of madder, I by no means intend to aflert that the phofphate 
of lime does not acquire a fimilar colour during its folution in 
the ferum, or at the time it is precipitated from it to enter into 
ihe compofition of the bones; the fat is indifputable. I have, 
however, found from fome experiments lately made upon a 
hen during oviparation, that only a flight tinge can be com- 
municated to the fhell, formed whilft a large quantity- of 
Example in colouring matter is circulating with the blood. So flight indeed 
BBS. is the blufh, that it would not be feen by a common obferver, 
unlefs contrafted with a natural egg: which is probably the 
reafon why it has, I believe, been denied by phyfiologifts, 
that the fhell of an egg is altered by the exhibition of madder, 
If this may be confidered as a teft of the quantity of colouring 
matter, which the phofphate attraéts at the time it is feparated 
from the blood; it forms another ftrong argument againft the 
theory, which Dr. Rutherford, and all preceding phyfiologifts 
have adopted; for, confiftent with this faét, the bones fhould 
never exhibit more thana flight blufh, When explained upon 
the principle of chemical attraétion, we fee that the phenomena, 
exhibited by the bones of an animal, by giving or withholding 
madder root, give no fupport to the opinion that the various 
parts of the body continually undergo an imperceptible change ; 
and I confider it a fortunate circumftance for that doérine 
The doétrine of that fo fimple an explanation of the effe€t of madder can be 
: ae ee con= given. For whilft fo {fpecious a faét has been confidered, by 
inual change is J ae : : < 
not fupported the higheft authorities, as complete proof of the imperceptible 
sae mee renovation of paris; the rapid change in the conftituent 
@he thatider ¥ elements of the bones, which the communication and dif- 
appearance of the colour indicates, muft have appeared 
aftonifhing to every phyfiologift, Of this 1 cannot give you” 
a ftronger inftance than in the words of Mr. J. Bell.* 
Nothing,” fays he, ‘‘ can be more curious than this continual 
renovation and change of parts even in the hardeft bones, 
We are accuftomed to fay of the whole body, that it is daily 


* Anatomy of the bones, &c. p, 13. 
changed ; 
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ehaiigéd ; that the older particles are removed, ‘and new ones 
fupply their place; that the body is not now the fame in- 
dividual body, that it was; but it could not be eafily believed 
that we {peak only by guefs concerning the fofter parts, which 
we know for certain of the bones. When madder is given to 
animals, withheld for fome time and then given again, the 
colour appears in their bones, is removed, and appears again 
with fuch a fudden change, as proves a rapidity of depofition 
and abforption exceeding all likelihood or belief; all the bones 
are tinged in twenty-four hours; in two or three days their 
colour is very deep, and if the madder be left off but for a*few 
days, the red colour is entirely removed.” 

Although by this chemical explanation of the effet of 
madder. upon the bones, the doétrine of the imperceptible 
change in the component parts of animal bodies, lofes the fup- 
Pert, of a faét, which has, fince its difcovery, been univerfally 
confidered as its ftrongeft proof; neverthelefs, indifputable 
arguments, derived from different fources, fill place that 
doétrine among ft the beft fupported opinions in phyfiology. 


V. 
On Fairy Rings and the Wafie of Fijh in Scotland. By A. T. 


To Mr. NICHOLSON. 
SIR, 


Mavine frequently noticed the fairy-rings your eouedeat Obfervations 

ent, M. Florian Jolly mentions in your Journal for February, ius ae 

fhould be glad to know from him whether hares or rabbits rings may not 

abounded in Broadlands park, as I have generally obferved pi been aaaue 
y hares and 

thefe rings moit prevalent, in light fandy foils, particularly rabbits. 

among at burrows, ‘This fpecies of foil from its drynefs 

would be very unfavourable to the idea of thefe things being 

formed from a central heap of horfe dung; befides, were this 

the caufe of them, we fhould expeét them to be always cir- 

cular, or when not circular, that thofe parts moft remote from 

the centre would appear not to have benefited fo ftrongly from 

the manure as thofe which were nearer, I have generally 

obferved that the rings were compofed of a double circle, or 

rather a little circular path, the middle of which appeared to 


be 
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Fith is undoubt- 
edly waited in 
Scotland. 


The fifheries of 
Scotland are 


deftroyed by the 


operation of the 
falt laws. 
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be frodden, and the edges grown up, and more in vigour 
than any of the furrounding grafs. I had occaofin to remark 
one of thofe fairy-rings laft fummer: it was perfectly circular, 
and about ten feet in diameter, it was filuated at the edge of 
a copfe wood, and in a vicinity where there are abundance of 
both hares and rabbits; but what appeared to me moft fingular, 
was its being interfeéted exaétly through the middle, by a well 
frequented foot path, The hare is rather given to gravily, 
the rabbit is more playful; but whether it is given to the 
amufement of lounging in the ring, fome of your more informed 
correfpondents may be enabled to inform you. 


oo RR 3 


I OBSERVE fome of your correfpondents have got inte 
a controverfy refpe@ing the wafte of fifh in Scotland. No 
doubt can exift upon that head; not however arifing from 
the wafteful difpofition of the natives, their delicacy in ap- 
petite or fuperabundance of provifion, but from the want of 
a market for the confumption of their overplus. To talk of 
Aberdeen fifhermen bringing freth fifth to Newcaftle, Norwich, 
or Leeds, is as ridiculous as to propofe taking them to Am- 
fterdam, or London; for befides the difficulty of again making 
their own ports, they will conftantly find an over-ftocked 
market, as the fame weather that permits them to fifth will 
permit their neighbours to do the fame. But the grand caufe 
of all the wafte is the horrible monopoly which their country 
labours under in refpeét to their falt laws, where for the fake 
of a few paltry pans, Englifh falt is excluded under the 
fevereft penalties, although it can be delivered in any part of 
Scotland at one half the price that we are forced to pay for 
Scotch falt under the prefent circumftances. Give them falt 
at a cheap rate, if it does not permit them to export the fifh, 
as that requires capital and new eftablifhments, it would at 
leaft enable them to fupply the interior; a thing as worthy the 
attention of the public as the fupply of any other market I 
know. 

Your moft obedient 
Arie. 

March 23, 1806, 


Letter 
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Letter from Amicus refpeding the fuppofed Wafte of Crab- Fish 
an Scotland. 


To Mr. NICHOLSON. 
SIR, 
‘Tue very refpeétable and diftinguifhed rank which the Phi- Obfervations 
lofophical Journal holds among the periodical publications will pang aa 
at all times prevent.its becoming the vehicle of unneceffary bodies of crab- 
difpute or contradiGtion : yet as public information and utility Pair 
is fometimes promoted by the correétion of miftakes, when isa bad fpecies- 
this is likely to be the cafe, any thing that can elucidate a fad ie ms 
either mifreprefented or partially ftated, is doubtlefs compati- ee, hi ——_ 
ble with the fpirit of your publication. {n your 48th number 
it is ftated by ‘‘ an Enquirer” that the crab fithery is fo pro- 
duétive about Arbroath that, after boiling them, the bodies of 
the crabs are thrown away, and the large claws only brought 
to table, of which the Enquirer fays he has been a witnefs. 
The faét is literally true, but wants further explanation. It 
is well known to every perfon refident on the coafts where 
_crab-fifh are commonly to be had, that many of that fpecies 
are fcarcely eatable, being often found after boiling to contain 
hardly any thing but water. The writer of this article has re- 
peatedly feen from twelve to twenty crabs boiled at one time, 
and every one of them, more or lefs, in the above fituation. 
When this is the cafe, the meat of the great claws (although 
they ftill may be eaten) is alfo watery and infipid compared 
‘to thofe of a good crab, the body of which is filled with a 
very rich fubftance, which is fo far from being thrown away, 
that it is in general efteemed a luxury, even where crabs are 
plenty. Some perfons are, indeed, fond of the claws, who 
cannot eat the bodies at all; but thefe are only exceptions from 
general tafte and common prattice. The claws. of a good 
crab (as has been already obferved) are much firmer, more 
rich, and fweet to the tafle than thofe of an inferior kind, 
_ which are by far the moft abundant. The claws of the male 
are larger in proportion than thofe of the female: the male 
crab is alfo reckoned fuperior in quality, except for a very 


fhort period (in what time of the year I have not been able 
rt cee to 
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to afcertain) when in the the opinion of fome who pretend td 
be connoifleurs, the females are equal, or nearly fo in delicacy. 
Crabs are in feafon nine months in the year; May, June, 
and July are the only months in which they are not. Some 
pifcatery epicures pretend to certain marks for diftinguifhing 
good crabs, but they are very far from being infallible; per- 
haps the moft general diftintion is, that a good crab has a 
fhell of a dufky red colour, with a certain degree of rough- 
nefs, particularly on the claws; while the bad ones have fhells 
white, clear, fmooth, and watery ; but the ciftinétion is much 
better underftood from obfervation than any detailed account. 
Trufting that you, Mr. Editor, will have the goodnefs to in- 
fert this communication, and that your corre{pondent, ‘* the 
Enquirer,” will do me the juftice to believe that my fole mo- 
tive for troubling you was to give information, Tam with 
efteem, Sir, 
Your moft obedient fervant, 
AMICUS. 


‘Arbroath, March 4, 1806. 


Vil. 


Probibility that the Hindoos were acquainted with Satwmn’s Ring. 


by the Brahmins in fuch remote ages. 


To Mr. NICHOLSON. 
SIR, 


il TAKE the liberty of requefting the infertion of the 
following quotation in your Philofophical Journal, from the 
7th vol. of Mr. Maurice’s Indian Antiquities, page 605. If 
it does really mean the ring of the planet Saturn, perhaps fome 
of your readers can explain how it could have been difcovered 


Your’s refpedfully, 


April 7, 1806. AUB. 


Extract from 
Maurice’s In- 
dian Antiquities. 


\ 
“‘T have already intimated ina former volume, that the circle 


‘formed around Sanz (the Saturn of the Hindoos) by inter- 


twining ferpents, was probably intended to denote his rinG. 
I have fince had the figure engraved for the reader’s infpection 


and decifion. It is impoffible to afcertain the-exaét age of the 


piétured jmage in the Pagoda, from which the portrait. was 
‘ taken; 
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taken; but probably both are of a very remote age, for the 
Indian pagodas are not fabrications of yefterday, nor in their 
conceptions and defigns are they given to frequent viciffitude. 
Now if Sani were thus defignated in very antient periods, the 
faét proves that they muft, by what means can fcarely be con- 
jeGured, have difcovered the phenomenon of his ring, for what 
befides could that ferpentile oval inclofing the body of Sani 
be intended to reprefent? That phenomenon however was 
not known in Europe till about the year 1628, when Galileo, 
with the firft perfeét telefcope difecovered, what he conceived 
to be two ftars at the extreme parts of the planet, but which 
in reality proved to be the an/ of that ring, the natural ex- 
iftence of which was afterwards demonftrated by Huygens and 
fucceeding aftronomers, The circumftance is not the leaft 
wonderful of thofe that occur in the difeuffion of Indian anti- 
quities and literature. I have ftated the fa&t, and engraved 
the image; I leave to abler judges the tafk of decifion,” 


VII. 


Explanation of Time keepers conftru&ed by Mr. Thomas Earn- 
Shaw: for which a Reward of Three Thoufand Pounds was 
awarded by the Commiffioners of Longitude. , From the Com- 
snunications made by him to the Commiffioners *. 


Tu E model, from which the annexed drawings were taken Defcription of 
contains, befides the parts neceffary to explain the nature of ey faataaa 
the Efcapement, a box inclofing a {pring, which when wound thaw’s time 
up communicates, by means of fome more wheels, a force to the P's 
balance-wheel, fufficient, when the balance is put in motion, 
to keep it in aélion for fome time. Thefe wheels are con- 
tained between two brafs plates, faftened together by four 

upright 

* The Efcapement with a model was communicated in June, 
1804, anda fubfequent explanation in March, 1805. ‘The former 
is here given, and fo much of the latter as direétly relates to the 
time-keepers. The latter paper is no otherwife abridged than by 
omitting certain obfervations upon cther artifts, and fome general 
remarks which do not form part of the difclofure. 

I have been folicitous to give as early an account as might be 
proper, of the Efcapements of Mr, Earnfhaw and Mr. Amnold 
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Defeription of Upright pillars; the uppermoft of thefe plates is that which 1¢ 
the Efcapement réprefented by Fig. It. plate XLII, where PQRS are the four 


of Mr. Earn- 
fhaw’s time 
piece. 


{crews that take into the heads of the four pillars above men< 
tioned, and conneét it to the remaining part of the model. 
The plate PQRS contains, however, the whole of the parts 
neceffary for the prefent purpofe. The fide of this plate re- 
prefented to view, is the undermoft when fixed in the model ; 
fo that the figure reprefents this plate as taken off, with the 
fide next to the balance laid upon a table, and the eye is fup- 
pofed to be placed perpendicular over it. 

In the plate PQRS is an opening, or a piece taken out, 
reprefented by TUWXYZ. In this opening, the balance- 
wheel ABCD, pallet MSK, and part of the balance UV are 
feen. . The balance-wheel is fupported by two pieces of brafs, 
ONH, OI; the piece ONH is fcrewed to the fide of the 
plate neareft to view by a ftrong {crew ¢, and made firm by 
{mall pins reprefented byr4reraxr7; thefe pins are called 
fteady pins; they are riveted faft into the fupporting piece 
OH, and take into holes in the plate PQRS, made exaélly to 
fitthem. The part ON of. this fupporting piece is fuppofed 
to be raifed above the part t H by a joint or bend at N; the 
other fupporting piece OI is faftened to the oppofite fide of 
the plate; and between thefe two pieces the balance-wheel 
turns freely and fteadily in the direétion of the letters ABCD. 
The fmall wheel MSK is called the large pallet; it is a 
cylindrical piece of fteel, having a notch or piece cut out of it 
atlkr; againft the fide of this notch is a fquare flat piece of 
roby, or any hard ftone, h /, ground and polifhed very fmooth, 
and fixed faft into the pallet. The cylinder is fo placed, with 
re{peét to the balance-wheel, that it may not be more than juft 
clear ef two adjoining teeth. EF isa long thin fpring, which 


(which laft appeats in No. 55 of our Journal) as they have been fo 
highly diftinguifhed by the national munificence. Some difcuifion 
of the important fubjeét of time pieces may be feen in the Philof. 
Journal, quarto feries, Vol. I. 56, and Vol. II. 106. As I expe& - 
fhortly to be favoured with a valuable communication refpecting 
the original inventors of free "Scapements and compenfations, and 
may, according to cireumftances, offer a few remarks on the 
fubjeét myfelf, Ihave been careful in the firft place to give the 
accounts of the above mentioned artifts in their own words. — 
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Wliich is thade faft at one end, by being pinned intoa ftad, G, i Defsipfon of 
and made to bear gently againft the head of an adjuiting {crew ie oe 
m; the other end is bent a little into the form of ahook ; to this thaw’s time 
{pring there is fixed another very flender {pring at y, which piece. 
projeéts to a {mall diftance beyond it. This {mall {pring lies 
on the fide of the thick fpring neareft to the balance-wheel. 
The adjafting fcrew, im, takés into a {mall brafs-cock, % p; 
which is ferewed faft to the plate PQRS by a ftrong ferew at 
p- Upon the fpring EF there is fixed a femi-cylindtical pin, 
which ftands tip perpendicular upon it, and of a fufficient 
length to fall between the teeth of the balance-whéel ABCD. 
This pin is called the locking-pallet, and is placed on the 
oppofite fide of the {pring reprefented to view, Through 
the center of thé cylindrical pallet MSK, 4 ftrong fteel axis 
paffes called the verge; the pallet is made faft to this axis, 
which: alfo paffes through the center of the balance, and is 
made faft to its it has two fine pivots dt ils extremities; upon 
which it turns very freely, between (wo firm fupporting pieces 
of brafs {crewed firmly; and made as permanent as poffible, 
by fteady pins to the principal plate PQRS; one of thefe 
pieces is réprefented in the figure by wy L; the part w is 
raifed above the part y L by a bend or joint at 4; the part y L 
being reprefented as fixed firm to the plate by the ftrong [crew 
at y. This piece is called the potence, and is exaétly fimilar 
to the other fupporting piece; which is called the cock, that 
48 fimilarly fixed to the oppofite fide of the plate and hid from 
the fight in the figure: A little above the cylindrical pallet 
MSK (as it appeais in the figure) is fixed a {mall cylindrical 
piece. of ficel in, having a {mall part projecting out at z, 
throiigh which the verge alfo paffes; this is called the lifting 
pallet; it fixes upon the verge like a collar, and is made faft 
by a twift; fo ds to be fet in any pofition with refpeé to the 
‘large pallet MSK. The balance lying below the plate PQRS, 
only the part UV is réprefénted to view; the continuation of 
the pofition of the citcumference, however, is reprefented 
by the dotted lines ULHV. The end EG of the long fpring 
EF being made very flender, if a fimal! furce be applied at the 
point o.to prefs that end out from the wheel ABCD, it eafily 
yields in that direction, turning as it were apon acenter at G; 
it is alfo made to flide in a groove made in this ftud in fuch a 
manner that the end o may be placed at. any required diay 
Vor. Xil].—Surrrimentr, . Gg frqrtt 


422 


Defcription of 
the Efcapement 
of Mr, Earn- 
fhaw’s time ~ 
piece. 


TIME KEEPERS, 


from the center of the verge. | Having deferibed the’ feveral 
parts as they appear in the figure, we next come fo their con- 
nexion or fitvation with refpe@ to each other. Let the long 
{pring IF be fuppofed to be fo placed that the end of the flender 
{pring y¢ may proje@ a little way over the point of the lifting 
pallet 7m, but not fo clofe but that the point of the pallet may 
pafs by the hocked end of the {pring EF without touching it; 
the head of the adjufting {crew mis alfo fuppofed to bear gently — 
on the inner fide of the faid fpring EF, or that neareft to the 
wheel, and at the fame time the locking pallet is fo placed 
that one of the teeth D, of the balance-wheel, may juft take 
hold of it. This pallet.is not vifible in its proper place in the 
figure, being covered from fight by the fcrew m, and part of the 


{pring EF; its pofition is therefore reprefented by the dot 4, on 


the oppofite fide of the wheel, having the tooth A’juft bearing 
up againftit. From the above defcription of the feveral parts of 
the efcapement, and their connexion with each other, it will 
be eafy to fee the mode of its a€tion, which is as follows. 

A force being fuppofed to be applied to the balance-wheel;, 
fo as to caufe it to move round in the direGtion of the letters 
ABCD, one of the teeth, as D, will come up againft the locking 


_ pallet (as reprefented at A, and the locking pallet by#). The 


wheel is then faid to be locked, being prevented from moving 
forward by this pin. Let the balance be now fuppofed te 
reft in its quiefcent pofition, and it will have the fituation re- 
prefented in the figure; the lifting point 3, of the pallet zn, 
will be juft clear of the proje€ting end of the flender fpring, 
the face hl of the large pallet MSK will fall a little below the 
point of the tooth B, and the balance having its fpiral or helical 


_ {pring applied to it (which is here fuppofed on the other fide of 


the plate PQRS, and of courfe not vifible in the figure) remains 
perfectly at reft in this pofition. Now as the balance ULHV, 
and the two pallets MSK and zz, are fixed faft to the verge, 
it is plain they muit all move ‘together; let therefore the 
balance be carried a little way round in the direétion of ‘the 


_ letters VULH; by this motion the end # of the lifting pallet ax 


‘will be brought to prefs up againft the projeéting’ end of the 
flender fpring, and as this fpring is fixed on the fide of the 
{pring EF, neareft to the balance-wheel, the point é will prefs 
‘the two (prings together out from the balance-wheel; then, as 


_ “nly the point of the tooth D (fee its pofition at &) touches the 


locking 
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locking pallet, when the fring EF was at reft again the head Defcription of 
of the {crew gn, it will, by, the {pring being prefled out from ue 
the tooth, have flipped off (for, the locking pallet which was thaw’s time 
before fuppofed. atc, will now be at a, clear of the tooth A of Pieces 
_the balance-wheel) ; the wheel being now at liberty will move 
“round bp the. force fuppofed to, be applied to-it; but as the 
point ¢ ot the lifting, pallet. moves on and preffes out the pring, 
the point dof the large pallet approaches towards the point of 
meat B of the balance-wheel, fo that when the fpring EF 
fufficiently puthed out to unlock the wheel, the point J of the 
a pallet will be got to d, and in. this pofition the point of 
the tooth, B of the balance-wheel will fall upon it {fee Fig, 2,) 
_where. Ahe tooth B is reprefented i in, contact with the pallet ae 
q; «at, the, fame time the point of. the tooth D has juft dropt of 
from the,Jocking pallet m; the force of the wheel being by this 
yneans applied to the top of the pallet Al, gives an increafed 
momentum to. the balance, and affifts it in its motion in the 
fame direGtion, and by the continued motion of the large pallet 
in the, direGtion, MSK the point, of, the tooth B,. which, keeps 
prefling and urging it, forward, moves up towards the bottom 
of the face ef.the pallet towards h, until the. plain flat furfaces 
. of the tooth and pallet come into. contatt (fee Fig 3); by this 
_ time.the end o,of the flender fpring has dropt off Rott the point 
_ t,0f the lifting, pallet, and, the two fprings have returned again 
into their quiefcent. pofition, the, {pring EF gently bearing 
againit the head of the adjufting fcrew m, and the locking 
pallet inja pofition to,receive, the next tooth C of the balan¢e- 
wheel; (fee the pofition of the point of the lifting ‘pallet at.z 
_. #ig. 3, alio the locking pallet at m, and the approaching tooth 
at C.). When the two furfaces of the tooth and pallet are thus 
in contact, the greateft force of the wheel i is exerted upon the 
pallet, and of courfe upon the balance moving with it. The 
dooth ftill preffing againft the face of the pallet, and the pallet 
_ moving in, the direGion MSK, it at laft drops off, (fee Fig 4, 
where m reprefents the pofition of the locking pallet, C the 
pofition oi the tooth of the wheel juk before it drops upon it, 
_ and 74 the pofition of the face of the large pallet, having the 
point,of the tooth B, jult ready to leave it at 1) leaving the 
balance at. perfeet liberty to move on in the fame dire@tion in 
which it was going. Juft as the point of the tooth B, which 
bas. been prefling the large pallet round, is ready to leave it, 
Suid G Zz 2 z the 
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the next tooth C of the wheel is almoft in contaé with the 


the Efcapement locking pallet m (fee Fig. 4) fo that ‘the inftant the‘tooth K 


of Mr, Earne 
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drops. OF the wheel is again locked, and the aétion of that 
tooth upon the balance is ‘Anithed: As the balance moves witli 
the greateft freedom upon its pivots, the force'of the tooth has , 
given it a confiderable velocity, fo that (be balance’ fpa keeps 
moving on in the fame direétion, after the preflure of the tooth 
is removed by flipping off from the pallet, until the’forcé' of the 
pendulum {pring (which is not reprefented in the figure) being 
continually increafed by being wound up, overcomes ‘the 
momentum of the balance, which, ‘for an inftant of time, is 
then flationary, but immediately réturns by the aétion of the 
pendulum fpring, which exerts a confiderable force upon it 
in unwinding ilfelf. As the balance returns, the point ‘7 of 
the lifting pallet 7a paffes by the ends of the two {prings EF 
and Yo, and, in pafling by, pufhes the projeéting end, 0, of 
the flender fpring in towards the balance-wheel, until itshas 
paffed it ; which, as fooni as it has done, the projeéting endo 
again returns and applies itfelf clofe (o the hooked end’ of the 
{pring EF, as before. The {pring yo is made fo flender, that 
it gives but little refiftance to the balance, during ‘the 'timé the 
point é of the lifting pallet is paffing it, and of courfe caufes but 
little (ifany) decreafe in its momentum. During the time the 
point iof the lifting pallet is pafling the {mall {pring yo, the long 
fpring EF remains fteadily bearing againft the head of the 
adjufting {crew m, as the hooked end at o juft lets the end of 
the lifting pallet pafs by without touching of it. As the fpring 
has now been continually a€ting upon the balance, from the 
extremity of its vibration in the dire@tion MSK, ‘it has given it 
the greateft velocity, when the point z of the lifting pallet is 
pafling the end o of the flender fpring; for at ‘this inftant the 
{pring which was wound up by the contrary dire@ion of the 
balance, is now unwound again, or in the fame ftate as it was 
in its quiefcent pofition at firft, and of courfe has no effect 
upoii the balance at all in either dire@ion ; but the balance 
having now all the velocity it could acquire from the unwinding 
of the fpring, goes on in the direétion UVHL, until the force 
of this Apring again ftops it and brings it back again, moving 
in the fame dire@tion as at firft, with a confiderable:’ velocity. 
By this retarn of the balance, the point z of ‘the lifting pallet 
comes up eral to the ee end o of the flendér fpring, 

pufhes 
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pulhes back the long fpring EF, and unlocks the wheel; and 
another tooth falling upon the face of the pallet Al gives frefh 
energy to, the balance: and thus the aétion is carried on as 
before. 

The Efcapement fhould be made in the following manner : Inftrudions fer 
The pivots of the balance axis fhould be the fize of the verge- co . 
pivots of a good common fized pocket watch, and of the fhape 
of Fig, 5. Pl, XIII, which will greaily add to their ftrength, the 
extreme end, or aéting part only being ftraight; the jewel 
hole fhould be as fhallow as poffible, fo as not to endanger 
cutting the pivot, and the part of a€tion of the hole made quite 
back with only avery fhallow chamfer behind to retain the oil; 
deep holes are very bad, for when the oil becomes glutinous, 
it will make the pivots ftick fo as to prevent,the balance from 
its.ufual vibration, The pallet fhould be half the diameter of 
the wheel, or alittle larger, for if fmaller, the wheel will then 
have too much aétion on jt, which will increafe friGion moft 
confiderably, and likewife caufe the balance to {wing fo much 
farther to clear the wheel; confequently acheck in the motion 
ef the balance may ftop the watch. The face of the pallet 
fhould run ina line of equal diftance between the centre of the 
pallet and its extremity, and not in a right line to its centre, 
that is an increafe of friétion, and a lofs of that power which _ 
is obtained by the wheel acting on the extremity of the pallet ; 
this is clearly proved by time, by the hole worn by the points 
of teeth in all pallets thatrun ina line to thecentre. The {cape 
wheel teeth fhould form the fame direétion as the face of the 
pallet, under cut for the faid purpofe of avoiding fri@ion, and 
maintaining the power, and for fafe locking. The points of 
the wheel teeth muft not be rounded off, but left as fharp as 
poffible. The pivots of the {cape wheel are to be a very little 
Jarger than the balance pivots, 

The wheel is locked by a {pring inftead of a detent with Detent with a 
pivots, as the French have made them, for thofe pivots muft ‘Prins joints 
have oil, and when the oil thickens then the {pring of the pivot 
detents is fo affected by it as to prevent the detent from falling 
into the wheel quick enough, the, confequence of. this is ir- 
regular time and ftoppage of the watch, and if ever fuch a 
watch went well for twelve months, chance muft have had APY 
far the moft hand in it. 

“When the {pring is cided on the fide. of the wed as IN How to placa 


my efcapements, the part oa which the wheel refts fhould be val Seraty 
! satu 
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a little fhott of a right angle, fo that the wheel may" have a 
tendency to draw the [pring info it, for if flopped" the’ other 
“way, or beyond a right angle it will havea tendency to ‘path 
the fpring out; in that cafe the wheel will bave liberty to run: 
‘the Wheel fhould take no morte hold on the fpring’ than juft 
fafficiént to flop it, for if more, friétion will be “inereafed. 
The {mall return (pring thould be as thin as poifible at the end 
faftened to the other f{pring, but’ at the duter end‘ a little 
thicker; the fpring thould ‘be planted down as clofe ‘to the 
wheel as to be juft free of it. ‘The difcharging pallet about 
one-third, or near one-half the fize of the large or main pal- 
let, the face of it in a right line to the centre, the back of it 
a little ‘rounding and. off from the centre. Gréat care muft 
4 be uféd in taking, off the edges of this difchatging piece, to 
make it round to prevent cutting the fpring, nor can ‘it be made 
ico thin’fo it does not cut; the end of it neareft the ballance 
fhould be-a little more out from the centre of the ballance axis 
thatr'tlie lower part of it towards the potence; for counter- 
ating ‘the natural tendency of the fpring downwards from the 
preflure of the {cape wheel; and that part of the fpring on 
which the wheel refts fhould be topped a little down to give 
the wheel a tendency to force it'up, to counteraét the natural 
inclination the wheel has to draw it down by its preffure 

on it. ! ike a 
Conftruétion of © The balance is to be made of the beft fteel, and turned 
the balance with from its own centre to its proper fize, then put it into a crus 
its compenfation |. i : Pet eee Ee 
weights, é&ce cible'with as much of the beft brafs as when melted will cover 
it.’ The brafs melted will adhere to the fteel (for if any other. 
metal is ufed by way of folder, that watch cannot go well), 
then turn it to its proper thicknefs, and hollow. it out fo'as to 
leave the fteel rim about the thicknefs of a repeating fpring 
to a {mall fized repeating watch, turn the brafs to twice or 
ei: 0 4 qhegy three times that thicknefs of fteel, crofs it out with only 
“9 one atm ftraight acrofs the centre, and at each end’of the 
arm fix two feréws oppofite to each other through the rim of 
the balatice to regulate the watch to time, the diameter of the 
heads ‘of thefe ferews' about equal tothe thicknefs of ‘the ba- 
janice, a little mote or lefs’ is not material. | The conipenfa- 
ton weights {iould be made of the ‘belt brafs and well ‘ham- 
mered, and a groove turned to let the rim’ of Balaiice into it, 
panig o: wokt sh! thie fholild'be Cut into fourteen equal’ parts by a wheel en- 
gldtil & 
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gine, then you will have feven pair of pieces of equal fize 

and weight ; two of thefe pieces being {crewed on the rim of 
the balance at equal diftances will produce an équilibrium, a 

balance in the full fenfe of the word, equal in all its parts. 

In making balances great care fhould be taken that they get 

mo bruifes or bendings, for if they get a bruife on one fide fo 

as to indent the metal, that part will be lefs affe€ted by heat 

and cold than the other parts which have not received the 

{ame violence to clofe its pores. 

_ To adjuft the balance in heat and cold—put the watch into Adjuftment to 
- about 85 or 90 degrees of heat, by the common thermometer, ‘eens gg 
mark down exa@ly how much it gains or lofes in 12 hours, 
then put it into as fevere cold as you can get for 12 hours, and 

if it gains one minute more in 12 hours in cold than in heat, 

move the compenfation weights farther from the arm of the 

balance about = of inch, and if it gains one minute more in 

12 hours in heat than in cold move the weights % of inch 
nearer tothe arm of the balance, and fo on in the like pro- 

portion, trying it again and again till you find the watch gothe 

{ame in whatever change of heat or cold you put it, 

Much difficulty has fallen to the lot of watchmakers in the —and in all 
endeavour to make timekeepers go nearly the fame in the dif- oe 
ferent pofitions. I have had my fhare of this, but it is now 
over; by far the greateft part of this difficulty arifes from the 
balance {pring not being properly made. But if the {pring is Rule. If the 
made, as I fhall defcribe hereafter, you have only to make oak wile 

ihe balance of equal weight and it will go within afew fe- nearly alike in 
conds per day in all pofitions alike, and if it vibrates not more 2!) pofitions. 


Correét it by ade | 


_ than one circle and a {, by applying a {mall matter of weight ding weight to, 

to that part of the balance which is downward when in the the lowett part 
} s : } ; when in lofing 

pofition that it lofes moft, will correé it with great accuracy ; pofition if the 

but if it vibrates more than one circle and a 2, then it will fame vibration 
‘ g b ; 

require the weight to be above inftead of below ; and after payee 

the watch has been going a few months and its vibration then add to the 

\ T ae WW , upper parte 

fhortens to one j circle, then it will go worle and worfe by ,fr Ee ee 

reafon of the weight being in the wrong place ; therefore, to rate vibration ig 

avoid this evil, it is abfolutely neceffary to confine the vibra- bes 

tions to one j circle, which will produce the moft fteady per- 

formance. It is common for watchmakers to adore a time- 

keeper when they fee it vibrate a circle and a half, or more, 

‘and form an opinion of ils excellence from this only; but I 


know 
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know from experience what would be the confequence, and’ 
have been condemned, becaufe, when I have feen fuch: 
watches I faid I faw enough to declare that it would not give 
very accurate performance. 

Balance {pring. To find out the invifible properties of this 
apparent fimple part of the machine, has given mach more 
trouble than all the ret. I defpaired of bringing timekeepers 
to the ftate I have done, and unlefs thofe hidden properties 
are known to timekeeper makers, however well they may 
execute all other parts they will find their moi fanguine ex- 
pectations fruftrated. I have feen watchmakers boaft of, their 
timekeepers going well for a month or two, and. from the 
knowledge I had of the effegts produced by the balance 
{pring, I have told them that a month or two more would dee 
firoy their hopes. The cylindrical {pring being in all its 
turns of equal diftance from the centre, in courfe every turn 
will be of equal firength, and called ifochronal, and be- 
lieved that all vibrations whether long or thort would be per- 
formed in the fame time ; but this is not true, for if a man is 
to go four miles in the fame time as he has gone one mile, he 
cannot do it with the fame power; no, he muft have impel- 
ling force to quicken his motion, or he will be four times as 
long in doing it. Therefore inftead of the {pring being equal 
in allits parts, it muft be made to increafe in thicknefs to the 
outer end, in fuch proportion as will ¢caufe the balance when 
thrown ‘to a greater diftance to return fo much the quicker to 
make them equal; by long perfeverance I found how to 
make’ fuch fprings, and then I thought I had got all I withed 
for. But cruel difappointment nearly broke my heart, for I 
found I had yet another difficulty to break down, as my 
watches with (uch perfe@ {prings were continually lofing on 
their rates. What farther to dol knew not, and I own I 
was nearly if not quite mad. But obftinate in the caufe and 
refolying not to give it up but with life, perfeverance came 
once more to my aid—and swith ftill more unremitting ftudy, 


‘which nearly finifhed me, before I applied the following re- 


medy for the before mentioned eyil, 1 found, in the courfe of 
reafoning on bodies, that watch {prings relax and tire like the 
human trame, when kept conftantly in motion, and this may 
be proved by the following experiment: let a watch that has 
been going a few months go down, let it be down for a week 
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er two, or more, then fet it going, and if it be a good time- 
keeper fo as not to be affeGed by the weather it will go fome 
feconds per day fafter than it did when it was let down, but. 
it will again Jofe its quicknefs in a gradual manner gaining lefs 
and lefs till it comes to its former rate. Therefore finding 
that ifochronal fprings would not do-——and likewife baving 
made {prings of fuch fhape as would render long and fhort vi- 
brations equal in time—conflantly lofe the longer the watch 
went, I then made them of fuch fhape as to gain in the fhort 
vibrations about five or fix feconds per day more than the 
long ones, this quantity could only be found by long expe- 
tience, and the way I proved this was to try the rate of the This gradual ef 
watch with the balance vibrating about 3 of circle, then tried — 
its rate vibrating one circle and a 3, seg if the fhort vibya- which may be 
tions go flower than the long ones that watch’ will lofe on its “a ag 
rate, and if they are equal, it will likewife lofe, but that only fpeed to the 
from relaxation, and if it gains in the fhort vibrations more aga 
than five or fix fecands in twenty-four hours it will in the gonfruétion. 
long run gain on its rate, hut if not more than that quantity, 
and the timekeeper is perfect in heat and cold and every other 
part, the above properties will render it deferving of the 
naine of a perfect timekeeper, and this is a principal caufe of 
my timekeepers excelling all others, and this the principal 
caufe of fome of my timekeepers going better than others, 
though made by me, the {prings of them being made. to ac- 
cord more exaétly to the above proportions; and this is the 
caufe which has enabled me to foretel what my timekeepers 
would do, which Dr. Maskelyne, ‘Mr. Crosley, and others 
gan teftify. The above efiect is produced as follows. I find 
the common relaxation of balance {prings fo be about five or 
fix feconds per day on their rates in the courfe of a year, theres 
fore if the fhort vibrations are made by the fhape of the 
{pring to go about that quantity fafter than the long ones, and 
as the {pring relaxes in going by time fo the wateh accumu- 
lates in dirt and thickening of the oil which fhortens the vi+ 
brations, the fhort ones then being quicker, compenfates for 
_the evil of relaxation of the balance {pring. From this it is 
plain, that the caufes of error in timekeepers are not unde- 
fined and vague in their nature, which has been {uppofed ; 
for when it is certain that all caufes of error may be over 
gompenfated we cannot defpair of finding the medium, and 

which 
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which may be éafily proved by examining the going of my 
timekeepers, It will there appear that what errors, they are 
fubje€t to, arife from caufes certain and natural, and in courfe 
may be correéted by art*. 


YS, » 


Experimental Enquiry inio the Proportion of the feveral Gajes or 
Elaftic Fluids, conftituting ihe Atmofphere. By Joun Datron.+ 


@n the compo- In a former paper which I fubmitted to this fociety, “ on the 

Poe ab an conftitution of mixed gafes,” I adopted fuch proportions of 

Shake the fimple elaftic fluids to conftitute the atmofphere as were 
then current, not intending to warrant the accuracy of them 
all, as ftated in the faid paper; my principal objeét in that 
effay was, to point out the manner in which mixed elaftic fluids 
exift together, and to infift upon what I think a very important 
and fundamental pofition in the do@trine of fach fluids:— 
namely, that the elaftic or repulfive power of each particle 
is confined to thofe of its own kind; and cobfequently the 
force of fuch fluid, retained in a given veffel, or gravitating, 
is the fame in a feparate as in a mixed flate, depending upon 
its proper denfity and temperature. This principle accords 
with all experience, and I have no doubt. will foon be per- 
ceived and acknowledged by chemifts and philofophers in 
general; and its pplicalién will elucidate a variety of facts, 
which are otherwife involved in obfcurity. 

| Odjedts of this.“ The objeéts of the prefent effay are, 

eflay - 

¥. Bodeter. }. To determine the weight of each fimple atmofphere, 

mine the weight abftra@edly ; ; or, in other words, what part of the weight o 

ab ape fee a the whole compound atmofphere is due to azote; what to 


mofphere. 
oxygen, &e. &c. 
i ere ve 2. To'determine the relative weaghts of the different gafes 


lative weights of jn a given volume of atmofpheric air, {uch as itis at the earth’s 
of the gafes at ‘ : ‘ : : 
the farface of  furface. 


the earth ™ j 
* To this communication Mr, at has annexed, two plates 


with defcriptions, fhewing the parts of his time-piece; all which, 

except thofe of the Efcapement (which we have given) are eapable 
of the fame variations as thofe of any other good movements. He. 
afferts that the beft train for time keepers is 18,000 ; that the fcape, 
wheel for pocket ones fhould have.15 teeth, and for box ones 13 


teeth. 
+ Manchefter Mew, Vol. VY. 
13.0 
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-3. To inveftigate the proportions of the gafes to each other, —as well ss at 
fuch as they ought to be found at different elevations above the oa eh 
earth’s furface, 

To thofe who confider the atmofphere as a chemical com- 
pound, thefe three objects are but one; others, who adopt my 
hypothefis, will fee they are effentially diftinct. With refpeé 
to the firft: It is obvious, that, on my hypothefis, the denfity Now each fingle 
and elaftic force of each gas at the earth’s furface, are the pi eth 
effefts of the weight of the atmofphere of that gas folely, the whole weight; 
different atmofpheres not gravitating one upon another. “os, eg 

Whence the firft obje@ will be obtained by afcertaining what fpring and that 

fhare of elaftic force is due to each gas in a given volume of by ## volume. 

the compound atmofphere; or, which amounts to the fame 

thing, by finding how much the given volume is diminifhed 

under a conftant preffure, by the abftra@tion of each of its in- 

predients fingly. Thus, if it fhould appear that by extra@ing Tate away one 

the oxygenous gas from any mafs of atmofpheric air, the of the gafes and 

Mp sn Int £ ‘ : sitive the iofs of 
whole was diminifhed } in bulk, ftill being fubjeét to a preflure you.me repre- 
of 30 inches of mercury; then it ought to be inferred that the fents its preffure 
oxygenous atmofphere preffes the earth with a force of fix eee 
inches of mercury, &c. phere. 
An order io afcertain the fecond point, it will be further The weights of 
neceffary to obtain the fpecific gravity of each gas; that is, © Si 
_the relative weights of a given volume of each im a pure flate, era. fp. 
fubjeé to the fame preffure and temperature. For the weight gravity. 

of each gas in any given portion of atmofpheric air, muft be 

in the compound ratio of its force and fpecific gravity. 

» With refpe@ to the third objeG, it may be obferved, that The proportions 
thofe gafes' which are’ {pecifically the heavielt muft decreafe * — 

in denfity the quickeft in afcending. Ifthe earth’s atmofphere rs tab 

had been a homogeneous elaftic fluid of the fame weight it is, os with 

but ten: tinies the fpecific gravity, it might eafily be de- ner ieee 
monftrated that no’fenfible portion of it could have arifen to in computation 

the fummits of the higheft mountains, On the other band, an iran 4 

atmofphere of hydrogenous gas of the fame weight, would ~~ 

fupport a columnof mercury nearly 29 inches on the fummit 

of Mount Blanc. 

The feveral gafes confiantly found in every portion of at- 

mofpheric air, and in fuch quantities as are capable of being 
' appreciated, are azotic, oxygenous, aqueous vapour, and 
garbonic acid. It is probable that hydrogenous gas alfo is cons 

} ? ; fantly 
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ftantly prefent; but in fo {mall proportion as not to.bé .de- 
teéted by any teft we are acquainted with; it muft therefure 
be confounded in the large mafs of azotic gas... iy) io 


1. On the weight of the Oxygenous and Azotic Atmofpheres., 


Proceffes for Various proceffes have been ufed to determine the quantity 
determiming the | 


oxigen in the Of Oxygenous gas. 


pipe ae 1, The mixture of nitrous gas and air over water. |. , 
Xe with nitrous ‘ iy cabs . 
ean 2. Expofing the air to liquid fulphuret of potath or lime, 


2. with dulphur- with or without agitation, 
pneene 3. Exploding hydrogen gas and air by eleétricity. 
with hidrogens. 4. Expofing the air toa folution of green fulphat or muriat 
cama of iron in water, ftrongly impregnated with nitrous gas. 
iron. 5. Burning phofphoras in the air, ot i 
5. Burning In all thefe cafes the oxygen enters into combination and 
Fall ruce the 1ofes its elafticitys and if the {everal procelfes be condu@ed 
All produce the lofes its elafticity ; proceffe on 
fame refult, —ficilfully, the refults are precifely the fame from all,, In all 
parts of the. earth and.at every feafon of the year, the bulk 
of any given quantity of atmofpheric air appears to be reduced 
nearly 21 per cent. by abftracting its oxygen, This faét, 
indeed, has not been generally admitted till lately ; fome 
chemifts having found, as they apprehended, a great difference 
in the quantity of oxygen in the air at different times and 
The oxigen and places; on fome eccafjons 20 per cent, and on others 30, and 
Bele uot more of oxygen are {aid to have been found, This I have no 
doubt was owing to their not underflanding the nature of the 
Operation and of the circumftances influencing it. Indeed it 
is difficult to fee, on any hypothetis, how a difproportion of 
thefe two elements fhould ever fubfitt in the atmo(phere, 
The firtt procefs 48 the firft of the proceffes above-mentioned has been much 
with nitrous gas difcredited by late authors, and as it appears from. my ex- 


yee perience to be not only’ the mot elegant and expeditious of all 


ed. the methods hitherto ufed, but alfo as correct as any of them, 
when properly conduded, I thall, on this occafion, animadvert 
upon it, 


Inferu€tions for . J+ Nitrous gas may be obtained pure by nitric acid diluted 

the procefs. with an equal bulk of water poured upon copper or mercury’ 

Pore nitrous _‘Jiltle or no artificial heat thould be applied. The laft produé& 

gas. of gas this way obtained, does not contain any fenfible portion 
of azotic gas: at leaft it may eafily be got with lefs than twa 
or three per cent. of that gas: It is probably nearly free from 
nitrous oxide alfo, when thus obtained, 


Qe 
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= 


%. If 100 meafares of common air be put to 36 of pute Mixture 100 air 
witrous gas ih a tube 3-10th of an inch wide and 5 inches long, et at ea im 
after a few minutes the whole will be reduced to 79 or 80 pogaye Phone. 
inealures, and exhibit no fens of either oxygenous or nitrous 80 azote.; 
gas. 
3. If 100 meafures of common air be sdmmirtad to 72 of Mixture 60 air 
Nitrous gas ina wide veffel over water, fuch as to form a thin an ae ods in 
ftratum of air, and an immediate momentary agitation be ufed, with agitation. 
there” will, as before, be found 79 or 80 meafares of pure Refidue as be- 
azoti¢ gas for a refiduum. : 

4 If, in the laft experiment, Ze/s than 72 meafares of nitrous Intermediate 
gas be ufed, there will be a refiduum containing oxygenotis Se -— 
gasy if more, then fome refiduary nitrous gas will be found. ~ an. gas or oxigen 

Thefe faéts clearly point aut the theory of the procefs: the see nit 
a , ; : d : y of the 
elements of oxygen may combine with a certain portion of procef, 
‘itrous’'gas, or with twice that portion, but with no ‘inter- ane Hi Girt cafe 
mediate quantity. In the former cafe nitric acid is the refult; atten ce 
in the latter nitrous acid: but as both thefe may be formed at latter nitrous. 
the fame time, one part of the oxygen-going to one of nitrous 
gas, and another to two, the quantity of nitrous gas abforbed 
fhould be variable; from 36 to 72 per cent. for common air, 
This is the principal caufe of that diverfity which has fo muck 
appeared in the refults of chemifts on this fubje@t. In faét, all 
fhe gradation in quantity of nitrous gas from 36 to 72 may 
a@@ually be obferved with atmolpheric air of the {ame purity; 
she wider the tube or veffel the mixture is made in, the quicker 
the combination is effected, and the more expofed to water, 
ibe greater is the quantity of nztrous acid and the lefs of nitric 
that is formed. 

To ufe nitrous gas for the. piitpofe of eudiometry therefore, Prattical refult. 
we muit attempt to form mitric acid or nitrous wholly, and sea fo ea 
without’a mixture of the other, Of thefe the former appears a si 
from my experiments to be moft eafily and moft accurately 
effe€ted. In order to this a narrow tube is neceflary; one that 
is juft wide enough to let air pals water without requiring the 
tube to be agitated, is beft. Let little more nitrous gas than 
is fufficient to form nitric acid be admitted to the oxygenous 
gas; let no agitation be ufed; and as foon as the diminution 
appears to be over for a moment let the refiduary gas be trans. 
ferred to another,tube, and it will remain without any further 
diminution of confequence. Then J, of the lofs will be due 


*~ 


ce yeriy? te 
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to oxygen. The transferring is neceflary to prevent the nitric 
acid formed and combined with the water, trom abforbing 
the remainder of the nitrous gas to form nitrous acid. 

Pn ame : Sulphuret of lime is a good teft of the proportion of oxygen 

ey ina given mixture, provided the liquid be not more than 20,or 

30 per cent. for the gas (atmofperic air); if the liquid exceed 

this, there is a portion of azotic gas imbibed fomewhat uncera 

| tain in quantity, 

Volta's method. Volta’s eudiometer is very accurate as well as elegant and 
expeditious : according to Monge, 100 oxygen require 196 
meafures of hydrogen; according to Davy 192; but from the 
moft attentive obfervations of my.own, 185 are fufficient. In 
atmofpheric air I always find 60 per cent. diminution when 
fired with an excefs of hydrogen; that is, 100:common air 
with 60 hydrogen, become 100 after the explofion, and no 
oxygen is found inthe refiduum; here 21 oxygen take 39 hya 
drogen. . . 


2, Of the Weight of the Aqueous Vapour Atméjphere. 


Te find the I have, in a former effay, (Manchefter Mem. vol. 5. p.2, 

pia sai 2 5 page 559.) given a table of the force of vapour in vacuo for - 
the atmofphere, Every degree of temperature, determined by experiment; 
and in the fequel of the effay, have fhewn that’ the force of 

vapour in the atmofphere is the very fame as in’ ¥aeuo, when 

they are both at their utmoft ‘for any given temperature. To 

find the force of aqueous vapour in the atmofphere, there: 

fore, we bave nothing more to do than to find that degree of 

cold at which it begins to be condenfed, and oppofite to it in 

the table abovementioned, will be found the force of vapour, 

From the various fa€ts mentioned in the effay it is obvious, that 

vapour contraéts no chemical union ‘with any’ of the gafes in 
the atmofphere} this faét has fince been ehforeed in the An- 

nates de Chimie, vol. xlii..by Clement and Deforine. ” 

M. De Sauffure found by an excellent experiment, that dry 

air of 64° will admit fo much vapour as to increafe its elafti= 

city, 4,. This I have repeated nearly in his tanner, and 

found a fimilar refult. But the table he has piven us of 

aqueous vapour at other temperatures is very far wrong, efpes 

cially at temperatures diftant from 64°, The numbers weré 

not the refult of dire&t experiment, like the one above. If 


we could obtain the temperatures of all parts of the earth’s 
furface, 
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Turface, for any given:time, a mean of them would probably 

be 57° or 58°. Now if we may fuppofe the force of vapour It is - an ave- 
equivalent to that of 55°, at a medium, it? will, from the aol 
table, be = to .443 of mercury; or, nearly jg of the whole 

atmofphere. - This it will-be perceived is calculated to be the 

weight of vapour in the whole atmofphere of the earth. If 
thatincumbent over any place at any time be required, it may 

be found as dire&ted above. 


a. of the Weight of the Carbonic Acid Atmofphere. 


From fome obfervations of Humboldt, I was led to expeét Deduction of the 

about >, part of the weight of the atmofphere to be car- ia IEe nay! 
bonic acid gas: but I foon pie that the proportion was im- atmofphere 
mentely over-rated. From repeated experiments, all nearly on spain 
agreeing in their refults, and made at different feafons of the 

year, I bave found, that if a glafs veffel filled with 102,400 

gtains of rain water be emptied in the open air, and 125 

grains of ftrong lime water be poured in, and the mouth then 

clofed ; by fufficient time and agitation, the whole of the lime 

water ia juft faturated by the acid gas it finds in that volume 

of air. But 125 grains of the lime water ufed require 70 

grain meafures of carhonic acid gas to faturate it: therefore, 

the 102,400 grain meafures of common air contain 70 of car- 

bonic acid; or z_'55 of the whole. The weight of the car- 

bonic acid atmofphere then is to that of the whole compound as 

1;1460 ;. but the weight of carbonic acid gas in a given, pore 

tion of air at the earth’s furface, is nearly sg of the wholes 

becaufe the fpecific gravity of the gas is 14 that of common 

air. I have fince found that the air in an affembly, in which 
_two hundred people had breathed for two hours, with the 

windows and doors fhut, contained little more than I per cent. 

of carbonic acid gas. 

Having now determined the force with which each atmo- 

{phere preffes on the earth’s furface, or in other words, its 

weight; it remains next to enquire into their {pecific gra- 

Vities, . 


va Thefe 


4.36 


Specific gravi- 
ties of gafes. 
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Thefe may be feen in the following Table. 
jAtmolpherigtairy()-) 25,0 2 Pe eee 
Azotic gaz - - - - = 21; ata QGG 
Oxygenous gaz « - - = = oh 127) 


Carbonic acid gas - = ms - 1.500 
Aqueous vapour « * . é =  .700 
Hydrogenous gas - " F} Ser ATT * 


Kirwan and Lavoifier are my authorities for thefe numbers 3 
except oxygenous gas and aqueous vapour. For the former I 
am‘indebted to Mr. Davy’s Chemical Refearches ; his number 
is fomething greater than theirs: I prefer it, becsivfes being 
determined with at leaft equal attention to accuracy with the 
others, it has this further claim for credit, that 21 parts of gas 
of this fpecific gravity, mixed with 79 parts of azotic gas; 
make a compound of exaétly the fame {pecific gtavity as the 
atmofphere, as they evidently ought to do, fetting afide the 
unfounded notion of their forming a chemical compound. The 
fpecific gravity of aqueous vapour I have determined myfelf 
‘both by analytic’ and fynthetic methods, after the manner of 
De Sauflure; that is, by abftra@ing aqueous vapour of a 
known force from a given quantity of air, and weighing the 
water obtained—and admitting a given weight of water to 
dry air and comparing the lofs with the increafed elafticity. 
De Sauffure makes the fpecific gravity to be ,71 or ,75; but 
he ufed cauftic alkali as the abforbent, which would extra& 
the carbonic acid as well as the aqueous vapour from the air. 
From the experiments of Piétet and Watt, I deduce the fpe- 
cific gravity of aqueous vapour to be ,61 and ,67 refpectively. 
Upon the whole, therefore, it is probable that ,7_ is vary 
nearly accurate. ' 

We have now fafficient data to form tables anfwering to the 
two firft objeéts of our enquiry. 


fhe fpecific gravity of hydrogen muft be rated too low : if 
400 oxygen require 185 hydrogen by meafure,; according to this 89°: 


oxygen would require only 1! hydrogen to form water; whereas 
85 require 15. Hydrogen ought to be found about 4, part of the 
weight of common air. 


I. Tablé 
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i table of the Weights of the different Gaps conftituting the 


nan: _ Atmofphere. ae 
te: Inch of Mercury. 
SR i 2 oh Abfoluteweights 
Oxygenous gas ye wi : ease: of the different 


. gafes in the 


Aqueous vapour = = 5, 4 oo 


_ Carbonic acid gas .-. - = = 02 fphere. 
alk 30.00 _ 
ti. Table of the proportional Weights of the different Gases in a 
given Volume of Atmofphertc Air, taken at the Surface of the 
Earth, 
per cent. 
Ls gle Ci i lalla sai Sala ted FP, wee eee 
* Oxygenous gas . = ” = 23.32 in equal Biles 
Aqueous vapour. = Pa Mg 3 1.03* ot aed 
Carbonic acid gas - - + += —.10 j 


100,00 


» TLL. On the Proportion of Gases at different Elevations. 

-»-/M, Berthollet feems to think that the lower ftrata of the at- Computation of 
mofphere ought to contain more oxygen than ‘the upper, be- ae ae 
caufe of the greater {pecific gravity of oxygenous gas, and the earth’s {ure 
the flight affinity of the two gases for eachother, (See Annal. a nek notailly 
de Chimie, Tom. 34. page 85.) As Iam unable to conceive different at any 
even the poflibility of two gafes being held together by affi- accefibleheight+ 
nity, unlefs their particles unite fo as to form. one centre of re- 
pulfion out of two or more (in‘which cafe they become one 
gas) I cannot fee why rarefaGtion fhould either decreafe or in- 
creafe this fuppofed affinity. I have little doubt, however, as 
to the faét of oxygenous gas obferving a diminithing ratio in 
afcending ; for, the atmofpheres being independent on each 
other, their denfities at different heights muft be regulated by’ 


‘their fpecific gravities. Hence, if we take the azotic atmo- 


+ The proportion of aqueous vapour muft be underftood to be 
variable for any one place: the others are permanent or nearly fo: 
Vox, XUL—SureLemenr. Hh {phere 
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Decompoition 
of nitrous acid, 


WITROUS ACID, ™ 


fphere as a ftandard, the oxygenous and the carbonje acid 


will obferve a decreafing ratio to it in ‘afcending, -and the 


aqueous vapour an increafing one. The fpecific gravity ‘of 
oxygenous and azotic gases being as feven to fix nearly, their 
diminution in denfity will be the fame at heights reciprecally 
as their fpecific gravities. Hence it would be found, , that at 
the height of Mount Blanc (nearly three Englifh miles) the 
tatio of oxygenous gas to azolic ina given volume of air, 

would be nearly as 20 to $0 ;—confequently it follows that at 


‘any ordinary heights the difference in the proportions will be 
‘{carcely if it all perceptible *. « 


X. 


Objervation which indicates a fpontaneous Decompofition of 
_ nitrous Acid and Formation of Ammonia, By D.oAw 


To Mr. NICHOLSON. 
SIR, py ae agi hey S 
I senp youa flatement of the following fact, in cafe it 
may not hitherto have been obferved ; it fos to thew the 
mutual decompofition of nitrous acid and atmofpheric air ; 
but the explanation of the theory I will leave to you, or fome 
of your learned correfpondents. A phial of bright. orange 
coloured nitrous acid, fo lovfely flopped that bubbles of gas 


_ efeaped every five or ten minutes, having ftood within a few 


inches of a bottle of: muriatic acid, clofely ftopped for above 


a twelvemonth,: my altention was attraéted. by obferving a 


white incruftation ‘of falts upon the label paper of the lat 
mentioned phial.,. To determine their nature, diffolved them 
in.diftilled water; dropped a Jittle nitric acid in, to faturate 
apy,uncombined alcalies ; then with nitrate of filver, a co- 
pious precipitate was formed, which indicates the muriatic to 


_-be the.acid; when | faturated the acids with pure potafs, the 


* Air brought from the fummit of Helvelyn, i in Cumberland 
(1100 yards above ‘the fea—Barometer being 26,60) i in July 1804, 


~ gaveno per ceptible difference from the air taken’ in’ Manchefter.— 


M. Gay-Luffac determines the conftitution of air brought from an 
elevation of four miles to be the fame as that at the earth’ s fur- 


{mel} 


dace. 
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fell refembled ammonia;- but owing to thé folution, being fo 
extremely weak, was {caree perceptible ; but on,a-finger be- 
‘ing dipped-into it, and held near a ftopper,- moiftened. with 
“muriatic: acid; evidently produced a white cloud, whi¢h di- 
appeared upon withdrawing the acid, and re-appeared on its 
‘approach; which teft alone 1 think may be fufficient to prove 
vammonia to have been the bafe. I may obferve, that the 
falts were formed only-on that part of the lable.on which | 
fome muriatic acid had been fpilt; the neck of the nitrous 
acid phial was covered with a moifture, which had a con- 
fiderable ammoniacal fmell, and exhibited. the fame appear- 
ances with the moiftened f{topper, and was therefore uncom- 
bined ammonia, and feems to ‘hew that the prefence of the 
muriatic acid was not neceffary for its formation. JI have ene 
psgestes ch to be as concife as poffible, and remain 
By. oq: »» Your conftant reader, : 
April 17, 1806. . Ty A. 
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‘Note on the Porcelain. of Reaumur Communicated i Veau de ‘3 
Launa* , 


3 Misatn ws D of Tours, manufaéturer of Rouen flone ware, Reaumur’s 
© has repeateded in his furnace Reaumur’s experiment of trans- Porcelain made 
eth : rot ! 5 : é foie in an improved 

forming glafs into porcelain ; mentioned in the memoir of the fate. 

» Academy of Sciences, for the year 1739, p: 370. M. Pecard 

‘ obtained a devitrification as complete wishin as without. ‘His ex- 

- periment was made upon a common glafs bottle from the Ancenis 

Foundry. The bottle was filled with Nevers fand, and depo- 
fited in a fagger, which was afterwards filled up with the fame 

‘fort of fand. The fagger or cafe was placed with others, con- 

~ taining earthenware in the chimney or upper part of the far- 
nace, and heated as ufual. When the operation was finifhed, 

and the farnace was fufficiently cooled, the bottle was taken 

from its bed of fand in the fagger, and emptied of its contents. 

- The bottle had undergone no alteration of fhape; but its green 

_ colour and tranfparency were exchanged for milky opacity, 

equally fpread over all parts of the bottle. In this, his firft ex- 


# Journal de Phifique, Vol. LXI: p. 401. 
wi Teg periment, 


3 


Darcet applies. 
the glafs porce- 
Jain to ufeful 
purpofes, 
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periment, M.'Pecard has obtaineda much more equal devitrift 
cation than that procured by Reaumur; who remarks in: his 
memoir, that he thinks it not impoffible that this point of 
equality between the internal and external parts may be ob- 


tained. 
This fubftance is much harder than glafs; it readily. gives a 


{park with fleel; and from the advantages it feems to hold 
forth in many refpetts deferves to be made an object of i ine 
veftigation. . 

evi: ‘ilingiaied chemitt, who purfues the fteps of his ‘arose 
whofe name will be ever dear to the {ciences, and to thofe 
who cultivate. them, M. Darcet, has.already made feveral ex- 
periments on this interefling fubjeét, which form part of a 
work not yet, completed. He has made mullers of this fubs - 
flance, exceeding the hardnefs of flint; alfo capfules and other 
articles which eafily fupport the fire, and are not fubje@ to 
the power of re-agents, fuch as fulphuric. acid, é&c. The. 
little coft of the materials whereof thefe veflels, &e. are 
fabricated, induce a hope that the labours of Reaumur on this 
fubjeét will be refamed, «and carried on in a way that will be 
of utility in different arts. 


ee 


Anatomical Work. 
AN extenfive work’on the anatomy of the srigats of. fetal : 
in animals, generally, together with the phyfiology of ‘their 
feveral parts, and a feries of accouftic phenomena intended to 
elucidate the fubjeét, is in forwardnefs for publication. this 
fpring by Anthony Carlifle, F, R. S. F, a ee “aie ait to 
the Wefiminfter Hofpital. 


Nicholsons Philos. Journal . Vol XU. PUXML. p. 45 2. 
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Anfwered, 200. 
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Amicus on the fuppofed wate of hls 
in Scotland, 417+ 

Analyfis of ftones by means of borax, 86 

Anatemical cabinet at Berlin, g1 

Anecdote, a medical, 14 

Animal matter ated upon by nitric acid, 
memoir on, 240 
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of fith in Scotland, 416, 
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Athletic exercifes, training for, 309 
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tions, 430. 

Azote, facts and obfervations on the me- 
dical refpiration of gafeous oxide of, 
8,1 354 
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effects of confined air, 340 
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Badollier’s procefs of obtaining acetic acid 
from acetate of lead, 42,—Objeétions 
tO ity 425 45 

Balbis, J. Be 370 

Balbo, profeffor, 370 

Balfour, Dr. 17.—On the diurnal vari- 
ations of the barometer, 56 

Banks, Mr. inftrument maker, 199 

Barculli, Ferdinand, 47 

Barnftaple mineral, 257 
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—Suppofition of their being occafioned 
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and fea winds, an{wered, 58,—Probae 
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Barometer, a portable, 369 

Barton, Dr. on the fuppofed power of faf- 
cination in ferpents, 300 

Bafaltes from the coaft of Antrim, 274, 
287 

Bavarian obfervatory, 274 

Beauvallet, 128 
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{wer to his queftion to Mr. Stodart, 165 
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Belcher, Mr. his obfexvations on the effe& 
of madder root on the bones of animals, 
406, 
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Bell, Mr. J. on the renovation of the 
bones, 414. 

Bellows, on the heat of air blown from, 
732 170 

Benzenberg’s experiments on falling bos 
dies, 187 

Bergman, M. his method of obtaining 
pure nickel too expenfive for general 
ufe, 266 

Bernouilli, 57 

Berthollet, 85.—-His fulminating filver, 
234.—His experiments on azote, 240 

Biemontier, M. on thé quickfands of fea 
downs, and the means of avoiding them, 
319 : 

Biggins, Mr. his experiments on tannin, 36 

Biljious concretions, experiments ony 245 

Biot’s theory. of electricity, go 

Bird-lime, analyfis of, 144.—Modes of 
preparation, 145.—Its chemical and 
phyfical charaéteriftics, 146 

Black, Dr. 226.—Extraéts fron his lec- 
tures on chemiftry, 170.—His difcoe 
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Blafting rocks, improvementsin, 192 
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Boerhaave, 173 
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Bonvoifin, M. 370 

Boor, M. 49 
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Borgia, mufeum of, account of an an- 
cient geographical tablet there, 142 

Boring rocks, implements for, 192 

Boffi, Lew. on native gold, 373 
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bronze ftatues, 129 

Boullay, M. 42 

Boute, Dr. Gregory, 363 

Boyle introduced a new fcience of natural 
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Brande, Mr. on the ename! of the teeth, 
214 

Bredemeyer, M. 49 

Brunacci, Dr. on fumming up equations, 
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Bucholz, M. on the different methods of 
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Butt, J. S. on verifying the pofiion of & 
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Cadel!, Mr. communication from, with a 
colleétion of memoirs, which have 
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Callias, M. on carbonifed turf,. 36: 
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of, 305 vr 
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Cavallo on magnetifm, 96 
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Charras, his opinion on combuftion, 82 
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D, A. on a fpontaneous decompofition of 
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Meteors, perhaps, ele€tric fparks, 90 

Mineral kingdom, ancient revolutions in, 

328 

Mineral fubftance found in Cornwall, for- 
merly fuppofed to be. zeolite, experi- 
ments on, 247 

Mining, improvements ing 192 © 4 

Mifletoe employed in pharmacy, 145" 

Moir, Rev. Dr. 200 

Molineux, Dr. Thomas, 361 

Moll, M. ag 

Monge, M. on the likened of ful-. 
phureous acid gas by preflure; 236 

Moon, horizontal, 284 

Morand’s experiment on the effe& of 
madder root in ftaining the bones. of 
animals, 496. 

Morichini’s affertion that the enamel of 
the teeth contains fluoric acid, refuted, 
214 7 

Morveau’s differtation on phiogifton, Be 

Mofkow obfervatory, 275 

Motions of ftars, 60 


‘Moyes, Dr. his experiment of conveying 


found to a diftance, 53 


Muriatic 
5 
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Mauriatie acid, experiments with, 137.— 
Probably compofed of oxigen and hy- 
dtogen, 237 ee 

‘Mariatic acid gasy oxigenated, experiments 

— upon, 234 

Mofchenbroek’s pyrometer, 372 


N, 


Nairne’s marine barometers, 56 

Natural habits of infancy, youth, &c. 
310 

Needle, magnetic differences in, 300 

Nevil, Mr.. on long preferved vegetable 
bodies, 360 

Nickel feparated from cobalt, 261 

Nitric acid, produétion of, 40 

Nitrogen condenfed upon lime produces ni- 
trate, 233-—With gafeous oxide of car- 
bon gives nitrous acid, 234.——-The caufe 
of explofions, 234 

Nitrous acid, fpontaneous decompofition 
of ammonia; 439 

Nitrous.oxide, effedts produced by its be- 
ing refpired, 165 

N. L.’s notice of an important publica- 
tion intended by the Literary and Anti- 
quarian Society at Perth, 202 

Northmore, Mr. on gafes obtained from 
water, 225.—On condenfed gafes, 233 

Nutrition, a general procefs, 310 


oO. 


Obfervatory at Bavaria, 274.—At Mofkow, 
275.—At Seeberg, 276 

«* Obferver, an,’ on Dr. Herfchell’s fi- 

" gure of Saturn, 246 

Oil, meth of purifying, 150 

Oil cifterns, analyfis of the toul air con- 
tained in them, 238 

Okely, Dr. on the horizontal moon, 284 

Olbers, Dr. 118 

Organic difeafes, confiderations on, 309 

Ofmium, extricated from platina, 119 


Offification, its progrefs and completion, 
344 poe 

Oxidation, intermediate terms of, 365 

Oxigen gas, efficacious in removing a pat 
ticular kind of palfy 12 


P. 


Pachioni’s opinion of the compofition of 
muriatic acid controverted, 137.—Hb- 
fervations on his experiments, 224 

Paladium, 117.—Separation from platina, 
122.—A fimple metal, 124.—Proper- 
ties of, 125.—Conduéting powers, as 
to heat, 127.-—-Rate of expanfion by 
heat, 127 °- 

Palamedas de Suffren on the motion of the 
hairs of the hypnum adiantoides, 373, 

Palfy relieved by the ufe of gafeous oxide 
of azote, 12—~and by oxigen gas, ib. 

Pallas, profeffor, 359 

Parallel rule improved, 319 

Parmentier, M. on a varnifh for glazing 
cups, in much repute at Genoa, 327 

Peas, fhower of at Landfchut, gt 

Periodical publications, utility of, 72 

Permutation and combinations, 370 

Perrole’s experiments in acouftics, 52 

Perronnet, M. 220 

Perth Literary Society, notice of 2 publi 
cation intended by, 202 

Peyroufe, 17, 56 

Pfaff, Dr. on refpiration, 11 

Phenomenon, a ftriking one, in an ex- 

. periment for confining elaftic fubftances 
at high temperatures, 333 

Philofophical Society, projeéted at Aber- 
deen, 164 

Phlogiiton, difficulties of the theary of, 
83 

Phofphorus will not fire in condenfed airy 
234 

Pia, M. on the efficacy of dried gizzard 
as a febrifuge, 205 ; 

Piget, M. 274 

Pignotti, M. 137 

Pilon’a 
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Pilon’s groupe of graces, 130 
Pinkerton’s geography, 420 
‘Pirite of France, analyfis of, 212 
:Planche, M, 42 
Platina, fubftances found with, 117 — 
Precipitation of, 120.-—Conducting 
powers of, as to heat, 127.—Rate. of 
expanfion by heat, 127 
‘Play fair, profeffur, communication from 
refpecting two interfecting rainbows, 
* 74.—His illuftration of the Huttonian 
theory, 330° 
Plica polenica, prize queftion on, 185 
Plumbago, mines of, 370 
Poidevin, M. on the danger of ufing 
earthenware of bad quality, 361 
Political economy, prize queftion in, 186 
Ponz’s fyftematical enumeration of the 
coleoptera of Saluzzo, 371 
Porcelain of Reaumur, 439 
Pororoca, -a fingular motion of the waters 
of the river Amazons, 152, 154 
Pofition, the true, of a place, 218 
. Pottery, bad, danger of ufing, 361 
Prieft, M. de. St. 204 
Prieftley, Dr. on air, g0.—-On elaftic 
: fluids, 278, 283 
Prize queftions propofed by the univerfity 
of Wilna, 124 
Prouft, Mr. his experiments on tannin, 
36 
Pruffiate of mercury a teft of palladium, 
126 
Pugilifts, &c. training of, 309 
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Queries for difcovering the principles of 
training perfons for athletic exercifes, 
399 

_ Quefnay, Dr. comparifon of his tracts 
with thofe of Dr, Adam Smith, a prize 
queftion, 186 

Quickfanis on downs, how formed, and 
how to be avoided, 319 


R. 


Rainbows, account of two interfecting, 74 


Ramfden’s portable circle, 275 

Ranunculus Ficaria, the plant which is 
fuppofed to havéfurnithed the materials 
of the thower of peas in Silefia, 91 


“Rafhleigh, Mr. 257 
_Rattle fnake fuppofed fafcinating power 


of, 300 

Rearmur’s porcelain, 439. 

Refpiration of gafcous oxide of azcte, 11 

Rey, Johny an. early writer on combul- 
tion, &c. 84 

Reynard, M. on the foul air of oil cif- 
terns, 233 

Rhodium, anew metallic fubftance found 
in the ore of platinay 118, 122 

Richardfon, Dr. his account of fome fpe- 
cimens of bafaltes from the N, coatt of 
Antrim, 2734 287 

Richter, Dr. his opinion of the etitafin 
coloured gold upon porcelain, 367 

Riffant, M. his experiments with muria- 
tic acid, 138 —Obfervations thereon, 
224. 

Rizzetti on pulmenary confumption, 37% 

Robifon, Profeffor, 170 

Rocks, account of the art and inftruments 
ufed for boring and blafting, 192 

Rondelet, and Co. their: report on the 
founding the ftatue of Joan of Arc, in 
bronze, by a way never before ufed for 
large works, 128 

Rofhi's experiments on nitric and oxigen- 
ated muriatic acid, in the cure of dif- 
eafes, 370 

Rouffeau’s cat from Pilon’s groupe of 
graces, 130—and from Gois’s Joan of 
Atcy 13% f 

Rules, parallel, imperfeétion in thofe ge- 
nerally ufed, and defcription of one ex- 
empt from lateral deviation, 196 

Rules of living fometimes rafh and dan- 
gerous, 310 

Ratherfosd, Dr. on the effect of madder 
with bones of animals fed with it, 410, 
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Saéchatine iit, 6 je queftions on, 
184 
Sails. of fhips, conftru@tion: of, 223.— 

Improved, 229 
Sand in ftemming mines, 195. 
Saturn, figure of, 41.—-Remarks on, 246 


~Probablyknown to the Hindoos, 41% 
Scarabus, Egyptian, 284 


Schnaubert, Dr. his method of obtaining 
pure oxide of nickel, 264 

Scholl, M. his botanical miffion to the 
Ifle of France, 50 

Schopf, M. 50 

Schot, Richard. Vander, conveys exotics 
from Holland to the imperial botanic 
garden at Schoenbrunn, 47 

Schubert, M. employed at the obfervatory 
of Peteriburgh, 275 

_ Schucht, M. 50 


Schwenk, M. fale of his garden at the | 


Hague, 50 
Sciences, moral and phyfica), prize quef- 
_tion refpeGting, 136 
Scientific, news, for January, 91—~for Fe- 
-bruary, 184—for March, 274—for 
April, 369 , 
. Scottith fitheries, 168, 200, 416, 417 
Seeberg, obfervatory at, 276 
Seguin co-operated with Lavoifier in efa- 
blifhing the modern fyftem of chemif- 
try, 85.—His opinion on gizzard and 
gelatine, 205 
Sennebier, 370 
Ship, patent, 174.-—Corretion of errors 
.. in the defcription, 199 
Shipping, {mall degree of improvement 
in, of late years,-230) .).<, 
Shirreff, Mr. his method of ftacking tur- 
nips, 268 
Sinclair, Sir John, his queries and obfer- 
vations on the. training of pugilifts, &c. 


with a view of afcertaining whether © 


they can furnifh any hints ferviceable to 
the human fpecies, "209 


Siffon’s theodélite, Se, 472 

Skin, funétions of they 9220 «0 

Skioeldebrand; colonel. extraét from his 
work relative to the cateraét and canal 


~~ of’ Troelatta, in Sweden, 39° 


Sky, the, what, 285 

‘Smith, Dr. Adam, his tenets compared 
with thofe of Dr. {craig a prize 
queftion, 186 

Smith, Capt. Alexander, see. 177 
Smut in wheat, 113.—Remedied by the 
ufe of lime-water, 117 

Societies for fcientific and literary improve- 
ment, utility of; 263 

Soemmerring, profeflor, on the futures of 
- the fkull, 347 

Solar fyftem, on the dire€tiow and velocity 
of the motion of, 59. 
Solar tables printed at Paris, 275 

Sonnini, M. on fugar prepared from beets, 
268 a 
Sorbie, M. on a peculiar fluétuation of 
the river Dordogne, 152 

Sound, on the ‘means of wr aes the 
action of, 51 

Spar, calcareous, converted into marble, 
342 
Spark, electric, remarks on, 89 


_ Spermaceti, melting print of, 376. 


Staahl’s chemical opinions, $3 

Statical lamp with a refervoir for oil, 165, 

277 - \ 

Steam and air, 283 

SteeKkhoven, Adrien, the florift, 47 

Steinhauer, Mr. communications from, 

284 

Stenna Gwyn foffil, experiments on, 247 

Stodart, Mr. in anfwer to Dr. Beddoes, 

on the effeét of nitrous oxide, 165 

Stones, containing fixed alkali, method 
of .analyfing by means of boraccic acidy, 
86 

Stones, atmofpheric, conjeéture that they 
are electric {parks ona large fealey 90 

Stupiez, Dr. 49 

Sugar prepared from beet-root, a cheap 
method of obtaining, 267 

Sulphur, 
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Sulphur, folutions of in»aleohol and the 
various kinds of ethery 68) 2000) 
Sulphuredus :acid gas condenfed by pref- 


fares 296 — - 
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. Swisteny Van, 47 
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Tan, artificial » 23-—-Correction, of its 
name.in a former, volume of this work, 
ib.—Is_ nearly indeftruétible by nitric 
acid, ib.—Attempt to form it by oxi- 
muriatic acid unfuccefsful, 27.-——-Might 
be formed from uncharred fubftances, 
ib.—Obtained from almoft every vege- 
table body when repeatedly diftilled with 
nitric acid, 28,—Three varieties of, 33 

Teeth, enamel of, does not contain flu- 

oric acid, 214 

’ Temperature of water, 189 

‘Tennant, Mr. his difcoveries in the ore of 
platina, 119 
. Thermometer raifed by a blaft of air from 
beilows, 73 
Thomfon, Dr. on falivary concretions, 
375-—On the melting point of {perma- 
ceti, 376. 
T. I.’s aftronomical inflrument, 372 
Time keepers, explanation of thofe in- 
vented by Mr. Earnthaw, 41g. 
Torpedo, the thock of different from that 
* of ele€tricity, and inferior to that of 
the gymnotus of South America, and 
¢an only be excited by irritating the 
_ animal, 181.—Hias no influence on the 
_ electrometer, 182,—Is conduéted by 
water, but cot by flame, 183.——Cannot 
be cbtained without immediate contaét 
with the fifh, 183. 

7. radition, Ind‘an, relative to the fafcina- 
ting power of ferpents, jot ; 

Training pugilifts, Jockies, horfes, Se. 
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Tranfit inftrurcenty »eafy and corre mee 
thod of verifying the portion of, 53° 
‘66, Traveller, nthe from, concerning 
a library eftablifhed.at Aberdern, 209 
Trees, method, of tranfporting to, ing 
diftances, 48 ' 

Triel, M. his chart, 220 

Troelhette, (in Sweden) ‘account ‘of its 
cataracts and canal, 39 

Trudaine, M. 223 

Turf, carbonifed, 36.—Has no unplea- 
fant odour, 37-—-Yields more heat than 
wood charcval, 38 _ 

Turin Imperial Academy of esa a me- 
moirs of, 369 

Turkith almanack, 274.) you 

Turkith edi€tin fayour of fcience, 92 

Turnips, method, of ftacking,, to preferve 
them in winter, 263 
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. Veau dc Launi, M, on the, porcelain, of 


Reaumury, 439+.) 

Valmont de Bonare’s di€tionary, 144 

Varnith of Genoa, for glazing cups, re- 
ceipt for making, 927 

Vauquelin, M. on the phenomena, &c. 
of animal matter, when a¢ted upon by 
nitric acid, 340.—His analyfis of gu- 
ano, or natural manure of thecoaft of 
Peruy, 323 

Vegetables, diforders of, ace queftion 
ony 185 


U. 


Ukraine, eftablifhments in, for natural 
philofophy, 275 

Uran-glimmer, two fpecies of, found in 
Cornwall, analyfed, 257 

Utrel’s ftatue of Louis XIV. 129 


W. 
Walter's anatomical cabinet, purchafed by 


the king of Pruffia, ga 
Waltire 
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Warltire’s fire ball, 90 

Water, compofition of, 223.—-Temper- 
ature of, furrounded by freezing mix- 
tures, 189.——Temperature at which 
it is of greateft denfity, 377 

‘Water rifing behind a dam, prize —* 
refpecting, 185 

Water-fpout in the territory of Revel, 370 


Wedgwood’s table of fufibilities, 340—. 


His manufaétory, 381. 

‘Weights of the particles of bodies, table 
of, 300 

“White Sea, chart of, 188) 

Whitehurft, Mr. 290 

Wilna, univerfity of, prizes Heepntes by, 
184 

Wilfons Rev. Jonathan, on fairy rings, 2 

Winter, Mr. on the utility of feientific 
periodica} publications, 72.—On the 
heat produced by a biaft of air from bel- 
lows, 73 

Wifniewfki, M. employed at the obfer- 
vatory of Peterfburgh, 275 

W. N. on the modification of found by 
means of folid bodies, 52.—-On the di- 
usgal variations of barometers between 


the tropics, 58.—Conje€ture by cons 
cerning the cdufe of two interfecting 
rainbows, defcribed by Profeffor Play> 
fair, 76.—On the claim of Lavoifier to 
the invention of the modern fyftem of 
chemiftry, 85.—On the luminous phe- 
nomena of eleétricity, $7.—-His newly 
invented fecret lock with 6561 combi- 
nations, 158.—-Qn the temperature of 
air blown from bellows, T72—— ‘To cor- 
refpondents, 372 

Wollafton, Dr. on the difcovery of pal- 
ladium, &c. 117 

Wreftlers, &c. training of, 309 
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Young, Dr. T. his claim to the lamp de. 
{cribed by A. F. 277 
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' Zach, Baron de, extraét from his journal, 


187, 276 
Zoega, M. his catalogue of Seaiire MSS, 
in the Borghefe mufeum, 92 
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